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requires no wrench clearance... 



.IN THE WORLD! 


KAYLOCK. 


Another "first" by Kay nar— originator 
of every major improvement in 
self-locking nuts in the last 20 years! 

We eliminated conventional hex nut 
wrenching surfaces to give you the 
Kaylock H50, a two-point miniature self- 
locking nut that enables you to reduce 
your present space dimensions as much 
as one-third! H50 self-locking nuts are 
installed by wrenching on the threaded 
nut element itself with standard spin-type 
or socket wrenches 3 to 4 sizes smaller 
than required by standard hex nuts. 

And because the wrench never touches 
the mounting surface, troublesome 
scratching and damage is eliminated. 
Your Kaylock consultant can point out 
limitless applications in which the H50 
offers definite advantages. 

Available in thread dies -4 40, 6-32 and 8-32 


O 

Get tkc otic 


IT'S THE "LITTLEST" SELF-LOCKING NUT... 


THE SUREST ANSWER TO 



DESIGNED TO MEET THE EXTREME REQUIREMENTS OF SUPERSONIC 
AIRCRAFT-THE GOODYEAR CAPSULE PROVIDES RECOVERY 
CAPABILITY FROM OFF-THE-DECK TO THE MAXIMUM OPERATIONAL 
ALTITUDE AND MACH NUMBER. HERE ARE THE FACTS: 


Human Engineered to fill requirements of single and 
multicrew aircraft without exceeding present-day ejec- 

Rigid, sealed, and pressurized to protect the crewman 
from extreme temperatures and windblasts exceeding a 

Minimum drag area to reduce deceleration loads on the 
crewman to within proved human tolerances. 

An integrated stabilization and recovery system, auto- 
matically sequenced at the instant of ejection to position 
the capsule in the optimum trim attitude. 


Flotation capability after a water landing— and under- 
water escape potential from ditched aircraft. 

Complete global survival equipment protected within 
the capsule structure— yet readily accessible after descent 
to earth. 

This escape capsule has been designed to meet Air Force 
and Navy requirements. It is ready now to meet yours, 
in present and future aircraft designs. 

WRITE: Goodyear Aircraft Corporation, Dept. 916 AQ, 
Akron 15, Ohio. 


ESCAPE CAPSULES i ONE OF THE PRIME CAPABILITIES OF 

good/Vear aircraft 



WHAT 
KEEPS IT 
ON 
TRACK? 

Keeping America’s missile program on 
the right track is one of the electronic 
industry’s most important jobs. Andrea, 
with some of the best talent and facilities 
in the field is doing its part to help. 

For instance, Andrea has teamed up 
with top defense organizations in solv- 
ing a myriad of electronic problems 
occuring in critical and highly classified 
missile development. This is just an 
example of how the resources and man- 
power of Andrea can augment your 
organization in a wide range of elec- 

Imagination, ingenuity, industry — 
that's the "bible” at Andrea, a company 
known to all departments of defense for 
consistent top level quality performance 
in engineering and production of ad- 
vanced electronic design. 

Andrea can help you with your electronic 
problems. Write on your letterhead to: 

SYSTEMS DIVISION 

■fWtea 

RADIO CORP., 
Long Island City, 1, New York 

A Pioneer Name in Electronics— 
Kesearch, Development, Production, 
Weapons Systems, Navigation, Ad- 
vanced Intercommunication Systems, 
Semi Conductor Applications. 
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Industry, Hotel Sherman, Chic 

lone 4-5— West Coast Magnesium Sym- 
posium. correlated program by the So- 
ciety of Aircraft Materials and Process 
Engineers and the Magnesium Assn.. 
Institute of Aeronautical Sciences Bldg., 
Los Angeles, Calif. 

June 4-6— Second National Conference on 
Productio 


° Eng!' 




Group on Production Techniques, Hotel 
New Yorker, New York, N. Y. 
s 5-6-1 3th Annual National Meeting, 
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(line <M2— Amcric 

annual Meeting and Astronautical Ex- 
position. Hotel Statlcr. Los Angeles. Calif. 

lion Exposition and Congress. Coliseum, 
New York, N. Y, 

lime 16-18— Second National Convention 
on Military Electronics. Sheraton Park 
Hotel. Washington, D. C. 

June 19-21-Annual Meeting, Institute of 
Navigation. Univcrsitv of California Santa 
Barbara College, Goleta, Calif. 

June 22-27— 61st Annual Meeting, American 
Society for Testing Materials, Hotel Stat- 
ler. Boston, Mass. 

(line 22-27— Summer Cencral Meeting and 


I Engine 


in Confer 

Institute of Electric 
Hotel, Buffalo, N. Y 
June 23-24— Summer Meeting. Western 
States Section, the Combustion Institute, 
Dwindle Hall, Univcrsitv of California, 
Berkeley, Calif. 

June 24-26-3 1st Meeting. Aviation Dis- 
(Contiiwed on page 6) 



TELEMETERING 

COMPONENTS 

for Severe Environment 



HIGH POWER RE SWITCH, TYPE 1696 will switch a transmitter 
from one antenna to another at high power levels without mis- 
matching the transmitter for safe switching under power. This 
unit is also applicable for ground use. frequency range: 215 
to 250 Mc/s (other ranges on special order); attenuation: 
0.25 db, maximum; power rating: 100 watts R.F. C.W.; 
VSWR: 1.2 maximum; switching time: .15 sec. average; 

size: approximately 2'/i inch diameter by 4'/2 inch long: weight: 
2 lbs.; actuating power: 6 watts D.C.; cross talk: 27 dbdown 
into unused channel; sequence: Make-before-break. 

ANTENNAS, tailored to specific missile requirements. 


environmental specifications for high power rf 

SWITCH, ANTENNAS, DIPLEXER AND VSWR MONITOR 



• ALTITUDE: Unlimited. All units ora hermetically sealed. 


4P 

DIPLEXER CAVITY, TYPE 1231 

Two Diplexer Cavities and circuitry 
comprise DIPLEXER which feeds sig- 
nals from 2-100 watt transmitters 
into a single missile antenna system. 
Frequency Ranges: 215 to 250 Mc/s, 
other ranges on request; Frequency 
Spacing: 3 Me min.; Size and Wt.'; 
each cavity approx. 3" diam. x 4" 
long. TRIPLEXER with characteristics 
similar to Type 1231 can be supplied. 



Range: 100 to 400 Mc/s. Factory 
calibrated at desired frequency. 



HYCON 


EASTERN , INC. 
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RADAN joins the jet crew 


Today’s military and jet-liner crews have an 
added member — an 80-pound navigator named 
RADAN!* 

Guiding the plane with pinpoint precision; tell- 
ing the pilot his exact velocity second by second; 
working automatically, continuously, without fatigue 
— RADAN takes a big load off the rest of the crew. 
More important, it aids immeasurably in the success- 
ful completion of military missions. 

RADAN navigators are members of the famed 
GPL family of Doppler systems developed in conjunc- 
tion with the USAF (WADC). GPL auto-navigators 
have literally revolutionized flight. They are the only 


self-contained systems in the world proved over mil- 
lions of operational miles. 

Recent release of RADAN Systems for civilian 
use now makes their benefits available to everyone. 
RADAN saves time and precious fuel for the air lines, 
provides a priceless margin of safety for all. 

I Gpr ,|j 

GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y. 


ENGINEERS - GPL 


Quenching Media 
for Alloy Steels 



In the quenching of alloy steels, 
several points require consideration, 
among them being the size and 
shape of the piece, the type of steel 
involved, the quenching medium, 
and proper agitation of the quench- 
ing bath. 

The composition of the steel has 
an important bearing on the selec- 
tion of a quenching medium. As an 
example: shallow-hardening steels 
require a fast cooling rate, whereas 
deeper-hardening steels require pro- 
gressively slower rates as the alloy 
content increases. 

Three commonly used types of 
quenching media for alloy steels 
are water, oil, and air. These are 
discussed below in the order of 
quenching severity: 

(1) WATER. Fresh water is entirely 
satisfactory only when used as a 
flush. Salt-water solutions are gen- 
erally used in still baths to avoid 
the bad effect of bubbles resulting 
from dissolved atmospheric gas. It 
should be noted that the quenching 
rate drops as water temperature is 
increased. The range of 70 deg to 
100 deg F is recommended. 

(2) OIL. An oil quench cools more 
slowly than water, and faster than 
air. Oil-hardening steels can be hard- 
ened with less distortion and greater 
safety than water-hardening steels. 
Mineral oils are generally used be- 
cause of their low cost and relatively 
stable nature. 


(3) AIR. If sufficient alloying ele- 
ments are present, critical cooling 
rates are decreased to the extent 
that certain steels can be quenched 
in either still or forced air. 

While the choice of quenching 
medium is of prime importance, 
there is another factor that should 
not be overlooked. This is the agita- 
tion of the quenching bath. The 
more rapidly the bath is agitated, 
the more rapidly' heat is removed 
from the steel, and the more effec- 
tive the quench. 

Bethlehem metallurgists will 
gladly help you with any problem 
related to quenching or other phases 
of heat-treatment. They are men of 
long practical experience in this 
field, and they understand fully the 
advantages and limitations of each 
method. Always feel free to call for 
their services; their time is yours, 
without obligation. 

Remember Bethlehem, too, when 
y ou are next in the market for AISI 
standard alloy steels, special-analy- 
sis steels, or carbon grades. We are 
always in a position to meet your 
needs promptly. 


BETHLEHEM STEEL COMPANY 



BETHLEHEM STEEL 
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New Jet Engine Trainer now available to airlines 


Link Aviation announces the availability of a unique 
Jet Engine Trainer that provides ground and flight crews 
with thorough instruction in jet engine operation. 

This Trainer, which has already been ordered by United 
Air Lines, Trans World Airlines and Continental Air 
Lines, trains personnel not only in jet engine theory and 
operation, but in proper maintenance procedures as well. 

Link’s Jet Engine Trainer will give United, TWA and 
Continental personnel valuable, realistic experience in 
starting, operating and shutting down a simulated jet 


engine under widely varying conditions of altitude, air 
speed and outside temperature. Maintenance crews will 
gain valuable insight into repair procedures since the 
Trainer faithfully simulates failures and near failures— 
something which could not be duplicated on an actual 
engine without damaging valuable equipment. 

The Link Jet Engine Trainer adds a new dimension 
to the capabilities of commercial and military aviation 
by providing the most efficient, most economical means 
ever devised for thorough jet engine training. 



Send for free brochure 
on Link's Jet Engine 
Trainer 

LINK AVIATION, INC. 

BINGHAMTON, NEW YORK 



From radar antennas to “readout" equipment... 

AMF has experience you can use 

e Giant search antennas made by AMF form a vital part of the notion's air surveillance 
network e And converting the incoming radar signals into instantly understandable infor- 
mation are brain-like AMF Electronic Data Display Systems . The ultimate in "readout" 
equipment, these compact console units accept either analog or digital information, instantly 
convert, coordinate, and display the data on the face of a cathode-ray tube. Incoming 
signals can be interleaved with synthetic symbols for immediate reference, and any segment 
of the display can be offset and enlarged whenever desired. • See for yourself why, for 
radar control of air, ground, and harbors, or for general-purpose computer reading, AMF 
has the experience and equipment you can use. 





SYLLOGISM 

FOR 

TOMORROW 



PREMISE 


Control System 


military 


PREMISE I Tomorrow's industrial Control Systems will utilize 

| the most advanced technologies of the Control Sciences. 


CONCLUSION 



. . . means lightning fast in-flight reprogramming of 
airborne electrical/electronic circuitry . . . obsoletes fixed 
circuit connectors and other systems requiring hours or 
days to rewire . . . and offers these unusual features: 

THE NEW 

• removable patchboards to permit complete reprogram- 
LIGHTWEIGHT ming in seconds 


A-MP "240" 
PATCHCORD 
PROGRAMMING 


• 3 x /i pounds to minimize weight . . . miniaturized to 
conserve space 

• rugged shock and vibration-resistant construction with 
high strength aluminum alloy 

• shock-resistant seating of patchcord plugs in removable 


SYSTEM 


• AMP’s patented wiping action that pre-cleans contacts 
for top electrical performance 

• 240 contacts for greatest versatility in circuit combina- 
tions or program arrangements 


For more information on this new airborne wiring technique, AMP’s Patchcord System Catalog is available on request. 


AMP Incorporated 

GENERAL. OFFICES: HARRISBURG, PENNSYLVANIA 



. ARMA'S SECRET WEAPON 


Bug hunting . . . failure testing . . . safety factors 
. . . flight testing — none of these traditional reli- 
ability concepts is sufficient to insure maximum 
performance of missile guidance systems. 

"We use them all at Arma— but the designer’s 


pencil is our "secret weapon.” For true reli- 
ability must originate at the design stage — and 
then be implemented by a full-scale quality 
control and reliability program. ARMA . . . 
Garden City, N. Y. A division of American 
Bosch Arma Corporation. 492 i 


jQAJF/RJCA/V JBOSCfJ AR/WA CORPORATION 



FOR THE DOUGLAS DC-8 JET AIRLINER 

A unique new”duct within a duct" designed and built by Arrowhead performs 
an extraordinary safety function in the bleed air duct system of the new 
Douglas DC-8 Jet Airliner. This ducting component provides a "fail-safe" 
device which signals a warning when excessive leakage developes in the 
inner duct. The outer duct provides operational safety until the aircraft can 
be serviced. 

Constructed of Arrowhead's Arcosil 27 materials, this double duct has 
withstood such tests as 185.000 pressure and deflection cycles ... vibratory 
accelerations to 1 5 Gs . . . 180 psig pressure . . . and direct flame (2000F') for 
15 minutes. 

This remarkable double duct is only one example of the many customer 
design problems which are solved by Arrowhead every day. Whether your 
ducting problem is complex configuration . . . pressure and temperature . . . 
or resistance to oil and abrasion, the Arrowhead engineering and design group 
can help you. 

For engineering consultation, contact the Field Service Representative in 
your area or write to the factory direct. Request "Technical Bulletin S-l 1R" 


Arrowhead Ducting Design 
provides 
Saf_ety_Extras! 





SAFETY XI. Don 


SAFETY X2. ' Fail Saf 
of excessive leakage o 

W- 


SAFETY X3. Arcosil 27. silicone rub- 
ber-fabric withstands vibration, deflec- 
tion and direct flame. 

FEATURE X4. Quick-connect Cou- 


Arrowhead 
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PRODUCTS 
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ELECTRONICS • AVIONICS • INSTRUMENTATION 



Because of its pioneering work in continuous-wave 
(c-w) radar in cooperation with the Navy and Army, 
Ryan is producing Doppler navigational systems that 
have four distinct advantages for both military and 
commercial applications. 

Proved through extensive (light tests over land and sea, 
in all kinds of weather, Ryan systems provide ground 
speed, drift angle, present position, ground track, 
course- and distance-to-destination, course error and 
other information for special purposes. They are: 
LIGHTEST —Ryan Doppler navigators are lightest 
because c-w radar requires less power for comparable 
performance and eliminates the need for many com- 
ponents required by pulse radars. Also, Ryan naviga- 
tors use a unique lightweight non-gimballing antenna 
system. 


SIMPLEST— Ryan c-w Doppler navigators require no 
i-f (intermediate frequency) amplifiers or automatic 
frequency control circuits. Only one microwave gen- 
erator is used and the systems have less tubes and 
components. 

MOST COMPACT -Inherent simplicity of c-w radar sys- 
tems plus the ingenuity of Ryan design has enabled 
Ryan to take most advantage of subminiaturization 
and transistorization, creating compact systems with 
advanced modular units and etched circuitry. 

MOST RELIABLE -Ryan c-w Doppler navigators are 
most reliable because they are simple, rugged, transis- 
torized. use a long-life transmitter and feature a fool- 
proof, nonwiggly (fixed) antenna with no moving parts 
and no adjustments. 


Ryan 


ndut 


Why Ryan C-W Doppler Navigators Are Lightest, 
Simplest, Most Compact, Most Reliable 


Diego, C. 



Aviation Week 
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MAGNESIUM ALLOYS BUILD BIGGER PAYLOADS 
INTO SIKORSKY ’COPTERS 


Structural dead weight— that ever critical problem in the 
design of air frames and missiles— is a problem Sikorsky 
Aircraft solved several years ago. 

As every helicopter designer well knows, everything below 
the rotor is sheer dead weight and contributes nothing to 
lifting the aircraft. So it’s no wonder Sikorsky uses magne- 
sium alloys where they can. This lightest of all structural 
metals weighs only 65% as much as aluminum. Easy to see 
how the use of magnesium adds substantially to the pay- 
load— by subtracting weight from the structural load. 

The S-56, Sikorsky’s largest ’copter to date, carries a total 
of 5,558 lbs. of magnesium. This total includes the wheels, 
almost the entire skin and numerous other components. 
Several highly stressed areas, such as the rotor hub plates, 


are magnesium forgings. Other Sikorsky models, such as 
the S-58 and S-55, famous Korean War 'copter, also use 
magnesium alloys to good advantage. 

For more information about magnesium, contact your 
nearest Dow Sales Office or write the dow chemical 
company. Midland, Michigan, Department MA 1402K-1. 



YOU CAN DEPEND ON 


EDITORIAL 


Supersonic Transport Era 


One of the first things we learned in the aviation writ- 
ing business was about the pitfalls that yawn for con- 
servative prophets in this field. Since the day Orville 
Wright first got off the sands of Kitty Hawk, the gallop- 
ing pace of aviation technology has made a habit of 
proving even the rosiest prophets to be ultra-conservative 
in retrospect. 

And, so it appears to be now in the jet transport busi- 
ness. For the past few years as a variety of jet transport 
prototypes took to the air and entered the international 
sales competition, the prophets also have been busy 
forecasting. Their forecasts generally predicted at least 
a decade of subsonic jet transport operations in the 500- 
600 mph. speed range, with the supersonic transport 
looming on the technical horizon 10 to 20 years hence. 

But galloping technology is already shattering these 
once reasonable estimates. A few weeks ago (AW May 
12, p. 23), we published the fact that Douglas Aircraft 
Co. was already well along on a Mach 2 transport design 
for both military and commercial markets. The sages of 
Santa Monica are holding their supersonic cards pretty 
close to their vests, and there is not much detail available 
on this project. But it is obvious that the Douglas super- 
sonic transport is based heavily on DC-8 design experi- 
ence and component development. Turbojets in the 

30.000 lb. thrust class without after burning are already 
running on test stands. 

Douglas Timetable 

It seems reasonable to expect Douglas to be ready to 
fly its Mach 2 prototype in about two years— a tre- 
mendous milestone considering the first DC-8 is making 
its first flight in about November. 

Across the hills in Burbank, Lockheed engineers are 
more communicative about their supersonic transport 
philosophy. Recently, we spent some pleasant hours 
with Hall Hibbard, senior vice president of Lockheed 
Aircraft Corp., on this subject. Lockheed has its sights 
set on a transport that will cruise at Mach 3-about 

2.000 mph.-for its entry in the supersonic jet transport 
competition. This is truly a breath taking commercial 
vista-New York to Los Angeles in 90 minutes, across 
the Atlantic to London in two hours and transpacific 
in half a day. 

Here again, the time scale is amazingly short. If 
design were begun now— and it is perfectly feasible to 
do so, Mr. Hibbard assured us— it would be possible to 
produce a prototype in about two-and-a-half vears, take 
a year for thorough flight testing, have it in production 
by about 1963-64 for airline operations beginning in 

'Die Mach 3 transport design is well within the state 
of the art made possible by our rapid and successful 
plunge into the supersonic speed range during the past 
decade. Flight experience with piloted aircraft such 
as the F-104 Starfighter in the range through Mach 2 
and with ramjet test vehicles such as the X-7 in the 


range past Mach 4 have proved that theoretical projec- 
tion of Reynolds numbers were far too conservative. 
Much better results have been achieved in actual flight 
testing than were anticipated with the slide rule and 
wind tunnel. Calculations of the increase in drag as 
speeds increased beyond Mach 1 were far higher than 
has proved to be the case. 

Seaf Mile Cost 

Mr. Hibbard believes that the Mach 3 transport will 
Cruise in the 50-60,000 ft. altitude layer, carry 85-100 
passengers over stages lengths of 1,000 miles and up at 
a seat mile cost 20% lower than the current crop of 
subsonic jet transports. The Mach 3 transport could 
use existing runways because of the tremendous power 
required for high supersonic cruise and the relatively 
low wing loading necessary for high altitude performance. 

T here also will be well developed powerplants avail- 
able well within the time scale outlined by Mr. Hibbard. 
There are turbojets in the 60,000 lb. thrust class using 
standard JP4 jet fuel without any exotic combinations 
and additives. The same Reynolds number dividends 
proffered for airframes also applied to the airfoil com- 
pressor and turbine blades in the high supersonic range. 
It may not even be necessary to go to a turbo-ramjet 
combination. Who would have thought a few short 
years ago that a straight turbojet could be seriously 
considered for Mach 3 to Mach 4 performance? 

Such well tested giants in the jet engine business as 
General Electric, Pratt & Whitney Aircraft and Rolls- 
Royce are all offering turbojets to meet this Mach 3 
transport requirement. 

Perhaps the most serious problem of the Mach 3 
transport will be its passenger environment— assuring 
full safety in the pressurized capsule that will take man 
in routine flight far beyond his natural capability for 
survival. Certainly no passenger would wish to wear the 
type of space suit planned for Scott Crossfield and his 
X-15 venture even for a few hours as a safeguard against 
decompression. 

Airline Reaction 

Now this discussion of the Mach 2 and Mach 3 trans- 
ports may be fine news for the traveling public, particu- 
larly the harried business executive whose day never 
seems long enough. But we can safely predict that not 
all airline presidents will view this tremendous technical 
progress as an unmixed blessing. 

To airline executives now battling the rising cost curve 
and dropping load factor squeeze simultaneously with 
the financial and operational problems of beginning 
subsonic jet transport operations, this may seem to be 
“too much, too soon.” 

T hese problems we will save for discussion another 
day. 

—Robert Hotz 
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LNIEE puts lethal talons in the Republic F-105 



T^ogress Is Our Most Important T'ro/uct 

GENERAL© ELECTRIC 


LMEE armament control systems help make Republic's F-105 
one of the most versatile new weapons available to Tactical 
Air Command in fulfilling TAC’s 3-fold mission: (1) win and 
hold air superiority, (2) deny an enemy his reinforcements 
and supply, and (3) give close air support to friendly land 
and sea forces. >- >- In the F-105, LMEE armament control 
systems are integrated with LMEE flight control systems to 
provide increased mission capabilities and to simplify the 
pilot's essential duties. >~ v For brochure, write Dept 4F. 


DEPARTMENT IN THE DEFENSE ELECTRONICS DIVISION 


WHO'S WHERE 


In the Front Office 

Dan W. Bums, president. The Hufford 
Corp., subsidiary of The Sicgler Corp., El 
Segnndo, Calif. Mr. Burns succeeds Mer- 
rill L. Bcugtson who continues as chairman 
of Siegler’s executive management com- 

" "Richard H. BottenH, a director and ex- 
ecutive vice president. Vickers-Amistrongs, 
Inc., Arlington, Va. 

Robert B. Muir, vice president of United 
Aircraft Export Corp.. will manage the ef- 
forts of United Aircraft Export. United 
Aircraft Service Corp. and Sikorsky Aircraft 
in Germany, and also becomes manager for 
Sikorskv. Also: Sergei Sikorsky, staff as- 
sistant to Mr. Muir; I„ R. Brahn. senior 
service representative, and Richard Stcphan- 
skv and Elmer Hosking, test pilots, for the 
Sikorsky group in Germany. 

Herbert E. Marklev, vice president, The 
Timken Roller Bearing Co.. Canton. Ohio. 
Richard L. Frederick succeeds Mr. Markley 
as assistant to the president. 

Gerard Q. Decker, a vice president. Servo- 
Mechanisms. Inc.. Hawthorne. Calif. 

Alan M. Glover, vice president. Semi- 
conductor and Materials Division, Radio 
Corporation of America. Somerville, N. J. 

William D. Hammond, vice president, 
Lockheed Aircraft Service-Overseas. Inc.. 
Ontario. Calif. 

Robert J. Higlcy, vice president-planning, 
Hupp Aviation Co., subsidiary of Hupp 
Corp., Chicago, 111. 

Gerald Rosenberg, a director and vice 
president of Consolidated Diesel Electric 
Corp., Stamford, Conn., elected group vice 
president for the companv’s Aircraft. Power, 
and Test Equipment divisions and West 
Coast activities. 

Gerald M. Henriksen, a director and vice 
president, Acoustica Associates. Inc., 
Mincola. N. Y. Also: Frank P. DcLnca, Jr., 
a vice president, responsible for West Coast 
facilities, Culver City, Calif, 

Andrew R. Mulhall. vice president. Air- 
craft Supplies. Nutley. N. J. Allan R. 
Moulton succeeds Mr. Mulhall as general 
sales manager. Also: William H. Postal, 
general manager, and Herbert B. Koshar. 
treasurer. 

Col. Albert I. Wetzel has been appointed 
Military Director of the Air Force Titan 
ICBM program. Col. Wetzel succeeds Col. 
Paul P. Blasingainc, now designated head 
of the new Department of Astronautics at 
the Air Force Academy, Denver, Colo. 


Honors and Elections 

Gen. Curbs E. LeMay, USAF Vice Chief 
of Staff, has been named recipient of the 
Godfrey L. Cabot Award, presented annually 
by the New England Aero Club to the 

Gen, L'K. be cited' lor his^O-vear 
career in military aviation. 

Raymond M. Wilmotte, consulting scien- 
tist at Tlie W. L. Maxson Corp., has been 
awarded a Doctor of Science degree by 
Cambridge University for his original con- 
tribution in the field of electronic engi- 


enng. 


(Continued on p. 119) 
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INDUSTRY OBSERVER 

► Pratt & Whitney JT12 turbojet engine which is now running on the test 
stand at 2,900 lb. static thrust under simulated Mach 2 conditions was devel- 
oped from drawing board to successful operation in less than five months. 
Engine is a single spool design aimed at low specific fuel consumption. It is 
aimed at applications in the UCX and UTX Air Force aircraft and executive 
jet transports. Design was completed in January and first engine ran success- 
fully on the test stand early this month. JT12 weighs 430 lb. 

► Passive technique for detection of Soviet missile firings by the reception of 
electromagnetic energy generated by rocket engine gases first disclosed by 
Aviation Week (AW May 12, p. 26) will be integrated into Air Force's 
ballistic missile early warning system. With further sophistication, technique 
will not only reveal point of launch but also direction of flight and velocity 
at burnout, thereby providing data for determining the approximate point 
of impact. 

► Air Force may soon launch a major program to apply infrared to its early 
warning airborne systems to make up for deficiencies in present radar detec- 
tion. Airborne early warning aircraft may be equipped with infrared systems 
designed for use against both enemy aircraft and ballistic missiles. Operat- 
ing above altitudes of 20,000 ft. would largely eliminate atmospheric atten- 
uation which handicaps ground-based infrared surveillance systems. 

► Unexpected and unexplained high cosmic ray count detected by Explorer I 
and III satellites (AW May 3, p. 39) will be analyzed directly in a new 
experiment to be made this summer aboard another Explorer. Original high 
cosmic ray count measurement was based on deduction rather than actual 
measurement. 

► Navy has moved into the development stage of a new chemical aircraft 
designed to use high-energy boron fuels. Navy feels that adaptation of exist- 
ing aircraft to high-energy fuels might be almost as costly, much less pro- 

► Radically different type infrared detector which may prove to be a mil- 
lion times more sensitise than present lead sulphide detectors with response 
time of less than one microsecond is under development by Trionics Cor]).. 
Madison, Wise. Detector, which operates on an entirely new principle, can 
be electromagneticallv tuned to be sensitive in any portion of wide infrared 
spectrum. 

► New family of chemical compounds that shows strong resistance to nuclear 
radiation and moderately high temperatures has been developed by Wright 
Air Development Center’s Aeronautical Research Laboratory. New com- 
pound, called perarylated silanes, consists of molecules made up of silicon 
atoms and aromatic (Arvl) groups. Above temperatures of approximately 
120C, the new chemical is a liquid, suggesting possible use in hydraulic 
systems or as dielectric in avionic equipment. 

► Electronic gyroscopes based on new principles which require no moving 
parts have been proposed by three different companies to Wright Air 
Development Center’s Weapons Guidance Laboratory. None of the three 
firms is a producer of conventional gyros. One of the systems may provide 
"fantastic accuracy,” according to a WADC spokesman. All three will 
eliminate the need for ultra precision machining and assembly procedures, 
minimize deterioration of performance due to vibration. WADC also has 
received a proposal for a novel accelerometer which has no moving parts. 

► Navy is now evaluating a Lear-developed Doppler-svstem altimeter unit 
on a Sikorsky HSS-1 anti-submarine helicopter designed to provide pilots 
with greater accuracy in holding position while dunking a sonar ball than that 
of current equipment. Unit would tie in to helicopter’s automatic stabiliza- 
tion gear to give accurate hands-off control of the helicopter at low altitudes. 
Navy program calls for fleetwidc installations of the gear in approximately 
one year after completion of tests if evaluation is successful. Helicopter car- 
rying the gear would be redesignated HSS-1N. 
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BARDEN Precision ball bearings set today’s performance standards 



For accurate gyro indications, gimbals need 
bearings with uniformly low and predictable 
torque reactions. Other demands are extreme 
accuracy of rotation and exact positioning of 
the gimbal. 

All standard Barden Precision bearings meet 
critical requirements for low torque and ro- 
tational accuracy. In addition, the special 
purpose Z96SW has these important design 
features: 

Barden-developed “W” retainer— to mini- 
mize torque peaks . . . eliminate “windup” 
Precision flange — for precise positioning 
and alignment . . . rigid mounting 


Shield on exposed side— to prevent entrance 
of foreign matter 

One of hundreds of Barden "specials," the 
Z96SW is an example of the results that stem 
from working creatively with Barden engi- 
neers from the earliest design stage. 

Like all Barden Precision bearings, standard 
or special purpose, the Z96SW is planned for 
performance from research and design, 
through quality controlled production, func- 
tional testing and application engineering. 
Your product needs Barden Precision if it 
has critical requirements for accuracy, low 
torque or low vibration ... if it operates at 
extreme temperatures or high speed. 


THE BARDEN CORPORA TION 

45 E. Franklin St., Danbury, Connecticut • Western office: 3850 Wilshire Blvd., Los Angeles 5, California 


SPECIFY BARDEN PRECISIQtl MU BEARINGS FOR: INSTRUMENTS • COR PUTERS AND RECORDERS 


ACCESSORIES 


PRECISION APPLICATIONS 


Washington Roundup 


Air Defense Cuts 

Air Force is cutting its air defense budget for Fiscal 
1959 about 20% across-the-board front its Fiscal 1958 
level. Among the programs taking cuts are Lockheed's 
airborne early warning plane, medium-range interceptor 
(Convair F-106) and air-to-ground missile (Boeing 
Bomarc). Cut is caused bv combination of decreased 
USAF emphasis on defense mission and appearance of 
new mission requirements that necessitate larger research 
and development investment for future programs. Tac- 
tical Air Command also will take another cut, mainly in 
its Republic F-105 program. 

Collision: New Demands 

New demands for stricter control of airspace and more 
rigid traffic control procedures mounted last week in the 
wake of the mid-air collision over Maryland between a 
Capital Airlines Viscount and an Air National Guard 
T-33 jet trainer. Murries of statements demanding that 
something be done flooded Capitol Hill in typical fashion. 
And Congressmen, again in typical fashion, promised 
more full dress probes into the mid-air collision hazard 
which probably will only add to the multitudinous hear- 
ings that already have been held on the subject without 
resulting in much more than printed confirmations of 
original charges that something must be done. 

However, positive action came from at least one source. 
Meeting in Kansas City, the Airline Operations Confer- 
ence of the Air Transport Assn, said plans to expand 
positive control of airline traffic will be advanced by 
one vear. At present, all airline aircraft operating over 
1S.0()0 ft. arc required to fly under IFR conditions. 

Originallv, the plan was to reduce the ceiling to 1 5,000 
ft. on July 1 and to 10,000 ft. bv July. 1959. Now the 
conference will propose that the ceiling be dropped di- 
rectly to 10,000 ft. this July, bypassing the interim 15,000 
ft. Tlie conference also passed a resolution calling for a 
single system of aircraft separation coupled with a demand 
for rigid coordination and interchange of flight informa- 
tion between all aircraft. 

CAA Rejection 

Move by a House Appropriations Subcommittee to im- 
plement emergency air traffic control measures was re- 
jected last week by the Civil Aeronautics Administration 
on grounds that such action would overload present 
limited airway and navigation facilities. Subcommittee 
Chairman Prince H. Preston (D.-Ga.) decided to appeal 
the rejection to President Eisenhower but was told the 
President's schedule would not permit an appointment to 
discuss the appeal. Preston later learned that the Presi- 
dent's schedule included a round of golf at Washington's 
Burning Tree Country Club. 

Lunar Issue 

Rov W. Johnson, director of Defense Department’s 
Advanced Research Projects Agency, is asking that mili- 
tary moon exploration projects be allowed to continue 
after the creation of a civilian space agency. He told the 
House Appropriations Committee: 

“At the moment I am not quite sure there is military 
advantage in the area of the moon, twenty years from 
now there may be.” Arguments have been made by many 


of the scientific fraternity that it is ridiculous to drop 
bombs from outer space. A bomb will not fall from that 
height, but presume a death ray could be created in the 
next twenty years. 

"Getting lip 500 miles in the air with a death ray might 
be a perfect way to use it against an enemy or an enemy's 
attack on you. Conversation now says that because a bomb 
will not drop from 500 miles, it assumes that that weapon, 
a bomb, twenty years from now is the only formid- 
able weapon. We have to think of new weapons. . . . 
There may be weapons that will be used to far greater 
advantage in outer space than they would be on earth. 
If- that happens, and if they were used against us., I think 
that in the year 1958 we would have made a tragic mis- 
take if we arbitrarily said military 1 people have no right to 
operate in outer space." 

Defense Reorganization 

What originally looked like a knockdown fight be- 
tween the President and House Armed Services Com- 
mittee over how the Defense Department should be re- 
organized has fizzled into a controversy over two points— 
how much authority should the Secretary of Defense 
have to (1) transfer and assign the combatant functions 
of the services and to (2) direct the administration of the 
individual military departments. The President wants the 
Secretary to have a free hand to do both. But House 
Armed Services Committee clamped on the shackles. 
Under the legislation approved by a 32 to 0 vote, any 
shift in a “major" combatant function would have to be 
submitted to Congress for renew. Another committee 
proviso is for "separate organization" of the three mili- 
tary departments with the stipulation that the Secretary 
of Defense exercise his powers "through the respective 
secretaries of each department. 

Hector Backs Airlines 

Civil Aeronautics Board member Louis J. Hector said 
last week that the Board must not try to substitute its 
judgment for that of the airlines' if fare proposals by the 
industrv are not unjust or unreasonable. Using a dissent 
in the Statcs-Alaska fare ease to express his views. Hector 
said he had greater faith in the airlines'ability to cope 
with problems on the spot than "in the enterprise of 
governmental experts sitting in Washington." lie said 
the statute docs not provide that the Board shall set all 
rates for air transportation and added: "Nothing in eco- 
nomic history, or in the experience of regulated trans- 
portation industries, inspires much confidence in massive, 
detailed rate-fixing by governmental decree. When this 
happens, it means that true rate-making by the free play 
of economic forces lias broken down." 

Satellite Memorial 

A move is under way in Congress to erect a marker at 
Air Force Missile Center.* Cape Canaveral, Fla., to 
memorialize the launching of Explorer 1. the free world's 
first earth satellite. A joint resolution calling for the 
Defense Secretary to provide the marker and a suitable 
inscription was introduced in the House by Rep. Robert 
E. Jones (D.-Ala.). Jones said the size of the marker 
probably should be considerably larger than the first 
U.S. satellite that was placed in orbit. 

— Washington staff 
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Electromagnetic Warning System Studied 


Proposals for ‘defensive impulse’ warning screen for 
anti-ICBM, bomber detection studied by ARPA. 


By Katherine Johnscn 

Washington— Defense Department's 
Advanced Research Projects Agency is 
considering proposals for a "defensive 
impulse screen to repulse attacking 
bombers or missiles. 

Testifviqg before Mouse Appropria- 
tions Committee, ARPA's Chief Sci- 
entist, Dr. Herbert York, commented 
that proposals to accomplish this "at 
the moment do not look feasible," but 

"If we were successful, it would be 
such an important thing that we arc 
looking into them anyway. Some of 
these things are crackpot proposals but 
there arc some proposals from compe- 
tent people along these lines and we are 
looking into them.” 

Two major programs of ARPA for air 
defense over the coming year. York said, 
would be: 

• An electronic computer system cap- 
able of separating a warhead from de- 
coys and relaying data on its course 
within a one minute period. Hie data 
would be obtained at the point of re- 
entry of an offensive missile into the 
atmosphere. I his would be 60 mi. up. 
allowing a horizontal distance of 500 
mi. With a missile traveling five miles 
a second, this would allow a warning 
time of only one minute, York said. 

• An effort to obtain data on the char- 
acteristics of a missile nose cone when 
it leaves the atmosphere so that it 


might be detected. If this could be done, 
York noted, the naming period would 
be extended from one min. to 25 to 50 
minutes. 

York said that phenomena surround- 
ing the ionization of the air upon the 
re-entry of a missile into the atmosphere 
—which might be the key both to short- 
term warning at the point of re-entry or 
longer term naming at the point of 
entry into the atmosphere-“have not 
been investigated to the extent they 
should be. 

"We want to institute an active pro- 
gram to find out what it is that goes 
on,” he told members of the committee. 

"Tlie nose cone, as it comes in, prob- 
ably produces some kind of electromag- 
netic signals by itself and one possibility 
is to home on those," he said. "Another 
possibility is to use radars which are on 
the ground and which reflect off of this 
ion column that is left by the nose cone 
and then you have information avail- 
able on the ground which you use to 
steer the rocket which is going up to 
intercept the incoming ICBM.” A sec- 
ond method of electromagnetic detec- 
tion is being considered by the Air 

York declared that the re-entry prob- 
lem of missiles has been "greatly ex- 
aggerated." He said that "it is not as 
hard as it has been made out to be. . . . 
There are a great many ways to build 
things so they re-enter. . . . The burn- 
up usually takes place, if it takes place. 


at a very low altitude— 10 or 20 mi. up." 

Identification of decoys, he said, "is 
an extremely difficult problem but it is 
not— at least as we see it now— hopeless. 
It could turn out that it is, but it docs 
not appear so now. . . . 

"There has to be designed a big piece 
of what is referred to as a logical ma- 
chinery"— to relay in the course of one 
minute the trajectory of warheads and 
data on decoys. 

A total (if S262.7 million is ear- 
marked for research, development and 
advanced production on Army’s Nike 
Zeus air defense system, testimony dis- 
closed. Of this, S20 million will lie for 
basic research on the system and will be 
directly contracted for by ARPA. 

In addition. ARPA has requested 
SI 00 million for missile defense re- 
search and development which is "not 
committed to any particular projects at 
this time," York reported. "But we have 
in mind a series of experimental pro- 
grams designed either to develop infor- 
mation or develop techniques that can 
be used to retrofit the Nike-Zeus sys- 
tem. . . , We hope that much of the 
research that we do will be of such a 
nature that the items that are invented 
can be substituted into the Nikc-Zcus 
system. Insofar as possible, we would 
like to build onto the Nike-Zeus system. 
If (hat is not possible, then there may 

Defense Secretary Neil McElrov 
added that "there are alternative way's 
of doing this which look as if they may 
be \erv much more effective.” 

York noted that there is "no agrec- 

will certainly work to some extent.” 

The system would not be applicable 
to defense against bombers or Snnrk- 
tvpe missiles, he said. "However, basic 
radars, basic control systems, etc., are 
improvements in the state of the art 
that can be used for building better 
defenses against bombers." It would be 
directly applicable to Polaris-type and 
intermediate range ballistic missiles as 
well as intercontinental ballistic missiles. 

Highlights of other testimony by 
York on projects funded in ARPA’s 
Fiscal 1959 budget were: 

• Reconnaissance satellites. In their 
final version, these satellites for record- 
ing and re-broadcasting ground detail 
will have a gross weight of a ton to a ton 
and a half. ARPA has set SI 52 million 
for the program in Fiscal 1959. The 
program will be carried out by Air Force,- 

The two major problems, York said, 
are data-handling equipment to sift 
out pertinent information and develop- 
ment of an Atlas booster for the satel- 
lite. Preliminary test work using the 


Minuteinan Proposals 

Washington— Deadline for formal proposals for the guidance system of the 
M tern It | pose Mil s li | pet (AW March 17, p. 18) arc 
scheduled to be submitted to the Air Force Ballistic Missile Division headquarters, 
Inglewood, Calif., by June 12. Industry firms and/or divisions that have been briefed 
In- BMD on the guidance system requirements include: 

• Cook Electric Co. 

• Bell Aircraft Corp. 

• Minneapolis- Honeywell. 

• Litton Industries. 

• Spcm-Rand Corp. 

• Northrop Aircraft Inc. 

• Detroit Controls. 

• Federal Telephone and Radio Co. 

• Radio Corp. of America. 

• Anna Division of American Bosch Anna Corp. 

• General Motors AC Spark Plug Division. General Motors Corp. is making a 
strong bid for the ovci-all Minutcman project (AW May 19, p. 26). 

• General Electric’s heavy military electronics equipment department and its missilc- 

T he ballistic missile division already has asked the Pentagon for S250 million to 
cover the Minutcman project’s assembly and test phases, which probably would 
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House Space Agency Legislation 
Near to President’s NASA Plan 


Thor intercontinental ballistic missile 
to check out some of the components is 
planned. 

Noting that low-orbiting satellites 
will obtain the best data. York pointed 
out that at an altitude as low as 100 
mi. the satellite would have a life of 
only a few hours. Although the first 
applications of the reconnaissance satel- 
lites will be to obtain strategic informa- 
tion, York said that ‘‘eventually we hope 
to be able to develop them to the point 
where they arc tactical and can give 
early warning.” 

• Man in Space. A project to put a 
chimpanzee into orbit in a satellite 
within 12 to 1 5 months is being studied. 

York said he would recommend 
against attempting to put a man into 
space within the next year. It will take 
ARPA “several month's," he added, to 
evaluate numerous proposals for man- 
in-space programs that have been made 
by the services, industry and NACA. 

York conceded that Russia may well 
make an early try at placing man in 
space. Aside from taking the risk, he 
pointed out that their booster capa- 
bility is markedly in advance of that 
of tire U.S. 

• Special engines. ARPA has allocated 
SI 5 rjjillion for development of a mil- 
lion pound thrust chemical engine and 
S5 million for special high performance 
engines to go on top for use in satellite 
and lunar missions. 

• Space components. With a funding 
of S10 million. ARPA plans develop- 
ment of new chemical batteries, nuclear 
batteries, nuclear reactors, radioactive- 
isotope heat sources, solar batteries and 
solar boilers for batteries. 

• Solid propellants. York said ARPA 
wants to take "a broad brush look at all 
the reasonable possibilities" for develop- 
ment of solid rockets that would bo- 
used in five years. A total of S20 
million is earmarked for the program. 
Army’s Pershing and USAF’s Minute- 
man solid-propellant ballistic missile 
projects will continue under the serv- 

• Lunar probes. ARPA is setting aside 
funds for two Army and three USAF 
lunar probes during the coming year. 
Army satellites will carry heavy pay- 
loads of cosmic ray equipment. USAF’s 
satellites will be launched by Thor 
Vanguard systems with a third stage 
to be developed. Navv has been as- 
signed development of a mechanical 
scanner sending electrical signals back 
to the earth for decoding. York said 
that “the hope would be to get a first 
look at the other side of the moon.” 

All of the probes will be orbiting op- 
erations with no attempt made at a 
moon strike. York estimated the odds 
for a successful moon impact at only 
255?. Barring malfunctioning, he said, 
the chance of successfully orbiting the 
moon is about 75%. 


By Ford Eastman 

Washington— Legislation to create a 
powerful civilian space agency similar 
to the one proposed by President Eisen- 
hower was reported to Congress last 
week by the House Committee on 
Astronautics and Space Exploration. 

Rep. John W. McCormack (D.- 
Mass.), committee chairman, said he 
hoped the House would take action on 
the measure by this week. He added 
that the agency, if properly run. could 
be a major factor in helping the U.S. 
surpass the Russians in space achieve- 
ments. 

The Senate Special Committee on 
Space and Astronautics is preparing its 
own version of a national space agency 
and expects to report the bill out some- 
time this week. 

The House bill, approved by a unani- 
mous vote of the space committee, calls 
for the establishment of a National 
Aeronautics and Spice Administration 
headed by an administrator and a 17- 
man advisory committee. The present 
National Advisory Committee for Aero- 
nautics would form the nucleus of the 
new agency. 

Changes in Bill 

Although the House bill embraces 
the basic concepts of the administra- 
tion proposals, it differs in several re- 
spects from the suggested bill sub- 
mitted by the Budget Bureau. Major 
changes made by the spice committee 
include: 

• Places clean emphasis, in a Declara- 
tion of Policy, on outer space activities 
devoted to peaceful purposes and the 
general welfare. 


• Upgrades status by changing name 
proposed from National Aeronautics 
and Space Agency to National Aero- 
nautics and Space Administration and 
changing the title of director to ad- 
ministrator. Annual salarv of the ad- 
ministrator would be $22,500. 

• Provides for the appointment of a 
deputy administrator at a salary of 
$21,500 and a general counsel at 
$21,000 annually. 

• Establishes within the space admin- 
istration a division on military applica- 
tion and a division on nuclear applica- 
tion and permits formation of other 
program divisions to provide for the 
greatest possible coordination of the 
administration’s activities with related 
scientific and other activities of public 
and private agencies and organizations. 
Directors of each division will receive 
SI 9,000 annually. 

• Calls for nine members of the 1 7-man 
committee to be designated from gov- 

cluding at least three from the Defense 
Department. The original bill proposed 
at least one Defense member. 

• Establishes a Military Liaison Com- 
mittee to represent Defense Depart- 
ment, Army, Navy and Air l-'orcc on 
matters relating to military application 
of research and development activities 
and to be responsible for exchange of 
information between the two agencies. 

• Establishes an Atomic Energy Liaison 
Committee which would operate along 
the same lines as the military commit- 
tee on matters relating to atomic 
energy. The chairmen of the two com- 
mittees would be appointed by the 
President and receive $20,000 annually. 

• Establishes a Joint Congressional 
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Committee on Aeronautics and Outer 
Space to be composed of nine members 
of the Senate and nine of the House. 

• Protects the government's interest in 
any invention or discovery made under 

ing on the functions of the agency. 

• Calls for the administrator to engage 
in a program of international coopera- 
tion in carrying out space activities and 
the peaceful application of the results. 

In a report that accompanied the bill, 
the committee said the President's pro- 
posal to create NASA was a good step 
in the right direction. It added, how- 
ever, that evidence received during the 
hearings indicates that the bill needs 
the guidance of further legislation. 

'Hie structure of the organization 
should be strengthened and widened, 
the committee said. It added that its 
command functions should lie far more 
securely established and its relation- 
ships with other agencies more spe- 
cifically set forth if there is to be the 
delicate balance between sure authority 
and free inquiry. 

The report added that establishment 
ot the agency is not simply a matter of 

Four Objects 

Washington— At least four separate 
objects arc reported to be in the Sputnik 
III orbit by U. S. observers. The ob- 
jects are: 

• Instrumented satellite. 

• Final stage rocket engine. 

• One and possibly more, lightweight 
bodies with a minimum area of several 
square feet. 

Russian announcements have con- 
firmed the existence of these bodies 
which they have termed “shields," with- 
out any explanation of their purpose. 

U. S. stations in Florida. California 
and Texas reported approximately one 
week ago that at least one object, which 
was barely risible and had about the 
same luminousitv as a star of the 
seventh magnitude, was following the 
Sputnik III instrument carrier. 

Other Russian information concern- 
ing the new Sputnik checks well with 
data being gathered by U. S. agencies. 
Moscow reports that its apogee is 1,168 
mi., its perigee is 150 mi., total weight 
of its instrument carrier is 2,926 lb. 
Its inclination to the equator is 65 deg.. 
and the period of its orbit is 106 min. 

A spokesman for the Smithsonian 
Institution Astrophvsical Observatory in 
Cambridge, Mass., said all of these 
figures are very close to the first esti- 
mates reached by his organization. 

He added that the final stage rocket 
when it appeared over Boston at about 
500 mi. altitude had the brightness of 


organization. It will, it said, “in the 
end stand or fall on the quality of the 
men who direct it, therefore, the selec- 
tion of leading officials for the agency 
is a matter of extreme importance.” 

In the planning and operation of space 
programs, the report said, an immediate 
problem has been the relationship of 
the civilian to the military. It added 
that no easy separation of military and 
civilian uses of space technology is pos- 
sible at this stage and that the alterna- 
tive is to link the two efforts. 

“This makes it doubly urgent,” the 
report said, "that coordination and co- 
operation between the Defense Depart- 
ment and the new agenev be thorough- 
going and specifically provided for by 
law, not left to the chance good inten- 
tions of particular administrators.” 

The committee pointed out that the 
Defense Department's Advanced Re- 
search Projects Agency has primarily a 
military mission to perform in space and 
should not be restricted in this respect. 
It added, however, that the- Defense 
Department cannot be the sole arbiter 
of what is military and what is civilian 
when particular activities are in dispute 


Jupiter and was approximately the same 
size as the final stage rocket of Sputnik 
II. The rocket w-as tumbling, com- 
pletely rotating every seven seconds. It 
was estimated that the rocket would be 
preceding the instrument carrier by half 
an hour by the end of last week. 

The Smithsonian Observatory, which 
calculated that the gross weight of 
Sputnik II was between 7.000 lb. and 
8,000 lb. in its earliest estimates, indi- 
cates that the total weight in the Sput- 
nik III orbit is somewhat greater. 

This information checks with U. S. 
military sources who believe that the 
same rocket system was used to launch 
both Sputnik II and III even though 
the payload of the latter satellite is 
around 1.800 lb. greater. (Sec p 50.) 

Soviet politicians, for the first time, 
drew frequent and sometimes biting 
contrasts between the Russian satel- 
lites and the smaller U. S. vehicles. 
Soviet Premier Nikita Khrushchev, for 
instance, called the U. S. Explorer and 
Vanguard satellites “oranges" and said 
that many “oranges” would be needed 
to do the work of one Sputnik III. 

Russian scientists made a large num- 
ber of statements regarding their new 
satellite and its instrumentation but 
refrained from comparing it with other 
equipment now in orbit. 

Academician Leonid Sedov, head of 
the USSR Academy of Sciences space 
program, was quoted as saying, “The 
new Sputnik . . . could easily carry a 


The committee urged that such dis- 
putes be reconciled at least at the level 
of the National Security Council with 
both the military agency and the na- 
tional civilian agency being given an 
equal ehancc to be heard. "The Na- 
tional Astronautics Agency must be 
more than just a repository for projects 
ARPA is not interested in." the com- 
mittee said. 

Tire establishment of a national space 
program is a matter of the highest 
urgency, the committee said, both for 
reasons of immediate national defense 
and to ensure that in the long run outer 
space is effectively utilized for peaceful 

"The national space policy is too 
important to leave exclusively to mili- 
tary authorities or to scientists alone,” 
the report said. "It must be coordi- 
nated at the highest levels of govern- 
ment with other aspects of our military, 
foreign, technological, and economic 

Control of the program, however, 
should be in civilian hands, the com- 
mittee added, and oriented toward the 
interests of the nation. 


man with a stock of food and supple- 
mentary equipment. However, such an 
experiment would be premature. Before 
it is attempted, more knowledge must 
be gained about the conditions of man’s 
existence in cosmic space, and the basic 
problem of the return to earth must 
be solved.” 

In a radio address, Vladimir Vladi- 
mirovich Belousov, deputv chairman of 
the Soviet International Geophvsicnl 
Year committee, said, "the telemctric 
system for the transmission of results 
has been improved considerably, as 
compared with the first two satellites. . . 
Also very important, is the special instal- 
lation to regulate the temperatures in- 
side the satellite. This is important for 
securing normal uninterrupted work of 
the instruments. . . . The improvement 
of the means of observation of the 
satellite in flight will allow us to cal- 
culate the satellite’s orbit with greater 
precision and detail and to register all 
of its irregularities indicating the dis- 
tribution ... of gravitation. That will 
bring more precision into our ideas as 
to the internal structure of the earth.” 

Belousov’s reference to an improved 
system of regulating the internal tem- 
perature of the satellite is tied in with 
a recent statement by Academician 
Alexander N. Ncsmeyanov in which he 
indicated that Laika, the dog in Sputnik 
II, died from heat prostration. This 
also may mean that the instrumentation 
in the satellite malfunctioned because 


Reported in Sputnik Orbit 
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SPUTNIK III components include (1) magnetron, to measure gravity (2) photo multipliers to measure corpuscular irradiation of sun (3 > 
solar batteries at top and bottom (4) device to register photons in cosmic raw (5) magnetic ionized manometers (6) ionic traps (7) 
electrostatic fluxnictcr (8) mass spectrometer tubes (9) apparatus to register heavy nuclear effect in cosmic rays (10) device to measure 
intensity of primary cosmic irradiation and (11) micro-meteor recorders. Photo and drawing appeared in Pravda. 


of the excessive temperature rise. 

Tass, the Soviet news agency, re- 
ported that Sputnik III has a thermo- 
regulator system which ensures con- 
stant temperatures inside the satellite 
and is a great improvement over the 
systems in the first two Russian satel- 
lites. The operation of the system is 
described as depending on the con- 
trolled circulation of nitrogen inside the 
instrument carrier and changing co- 
efficient of surface radiation through 
an external coating and sixteen separate 
sections of automatic regulating blinds 
installed on the outer surface. 

The description of the instrumenta- 
tion in Sputnik III, which Tass has 
labeled a laboratory in space, docs not 
seem to be an exaggeration. It includes 
most of the equipment programmed for 


the Vanguard program. Power is sup- 
plied by chemical and solar sources, 
but the Russians have not indicated 
which instruments, if any, depend com- 
pletely upon the chemical batteries and 
would cease to function in a relatively 
short period. The list of instrumenta- 
tion in Sputnik II includes: 

• Micrometcorite collision counter. 

• Photo-multipliers to measure solar 
corpuscular radiation. 

• Traps to measure concentration of 

• Mass-spectrometer to determine the 
atomic and molecular weight of the 
dements and the compounds in space. 

• Electrostatic fluxmeters to measure 
the electric charge and the tension of 
the electrostatic field. 


• Temperature measuring devices. 

• Pressure transducers. 

• Radio beacon for tracking purposes. 
This collection of instruments is 

controlled by a program timer that 
switches them on and off in precise- 
sequence so that their measurements 
can be properly related to the satellite's 
position. The Russians describe their 
multi-channel telemetering equipment 
as an improvement over their previous 
equipment. 

The system of optical tracking used 
for Sputnik 111 is similar to one tried 
during observations of Sputnik II. It 
makes use of electronic-optical con- 
verters and provides better photographs 
than are available with the best optical 
equipment. 
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Twin-Jet A3J to Join Fleet in 1961 


By Robert I. Stanfield 

Columbus, Ohio— North American’s 
new twin-jet A3J-1 Vigilante will be the 
Navy’s first Mach 2 carrier-based attack 
bomber, with long-range nuclear deliv- 
ery capability, and its second 1,000- 
m'ph.-plus aircraft when it joins the 
fleet in 1961. 

Tandem two-place Vigilante, powered 
bv two General Electric J79-2 engines 
of 1 5,000 lb. thrust each, will gross out 
at about 50.000 lb. This is approxi- 
matelv 20,000 lb. less than the Douglas 
A3D-2 Skywarrior it will replace. 
Inertial Guidance 

In the works are plans to increase 
Vigilante's performance capabilities via 
rocket power. Aviation Week was told. 

All-weather airplane is Navy devel- 
oped except for its self-contained 
inertial guidance navigation system, a 
derivative of that used in North Ameri- 
can's Navaho surface-to-surface inter- 
continental missile, and developed by 
North American's Autoneties Division 
at Downey, Calif. 

A3J will launch its atomic stores by 
firing them from a rearward facing tube 
in the fuselage, thus eliminating flow 
problems met in conventional launch- 
ings at supersonic speeds (AW Mar. 
17, p. 15). Minneapolis-Iloncywcll is 
a contractor for the delivery svstem. 

A3J’s will use AN/ASB-1 f or AN/ 
ASB-12 radar bombing svstem. consist- 
ing of K-band radar developed by Con- 


vair Division of General Dynamics 
Corp., optical bombsight developed by 
Eastman Kodak Co. and computer de- 
veloped by the Autoneties Division 
which is responsible for integrating the 

A3J, in estimates of its capabilities 
compared to USAF's B-58 Hustler, was 
rolled out for public view at North 
American’s Columbus division. Imme- 


diately afterward it was tom down for 
instrumentation installation. At the roll- 
out. Adm. Arlcigh A. Burke, chief of 
nasal operations, termed it a precision 
instrument, highly effective at both high 
and low altitudes. 

Pointing up the value of manned air- 
craft, Admiral Burko stated "It takes a 
man to think. A missile can't.” 

Atomic weapon carrier is also geared 
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for brush fire and conventional weapon 
delivery. Two external pylons, hung on 
wings, will carry missiles, rockets or fuel. 

Wing span of A3J is 50 ft. Length is 
70 ft. Over-all height is 20 ft. Wings, 
tail and nose fold for case of carrier 
handling. 

Wings arc high and swept back about 
30 deg. Vertical and horizontal stab- 
ilizers are full movable slabs. Lateral 
control is maintained by mid-chord slot 
deflector flaps in place of ailerons. Wing 
is equipped with droopable leading 
edges. Maps with boundary layer con- 
trol, used in conjunction with spoiler- 
deflectors, enhance low-speed flight 
characteristics. 

Long slender nose runs well ahead of 
tricycle gear which, with flaps and speed 
brake, is actuated by compressed nitro- 
gen (AW July 8. 1957, p. 23). Main 
wheels are 36 by 11 in.; nose wheel is 
26 by 6.6 in. Brakes are multiple disc; 
gear shock struts are air oil. 
Powerplants 

Vigilante's two 17-stage, axial flow, 
single-rotor J79-2 powerplants weigh 
3,200 lb. each. Frame size is 32 in.; 
over-all length, 204 in. Pressure ratio is 
12:1. First six stator stages and inlet 
guide vanes are variable. Air inlet sur- 
faces are anti-iced via air from com- 
pressor discharge. 

Rotor consists of thin webbed discs 
and spacer rings bolted together with 
blading attached to rim sections by 
conventional dovetails. Three-stage tur- 
bine wheels are coupled to compressor 
rotor by a conical shaft. 

J79’s power control system has two 
separate fuel systems; main fuel system 


is controlled by main fuel controller 
which is a flow controlling type unit; 
afterburner fuel system is controlled by 
an independent afterburner fuel con- 

integrated and synchronized compo- 
site system also consists of nozzle area 
control system and variable stator con- 
trol system (integrated with main fuel 
control). Hydraulic and electric power 
required to operate system is supplied 

Speed Capability 

Speed and altitude capabilities of A3J 
are evident, as J79s also power super- 
sonic Grumman FI 1 F-IF Tiger and 
USAF's Convair B-5S Hustler and Lock- 
heed F-104A Starfightcr. Latter only 
recently set world records for altitude 
(91,249 ft.) and speed (1,404.19 mph.). 

Navy feels that Vigilante, with two 
J79s, "could well take the altitude rec- 
ord from comparable aircraft with one 
J79” (the Starfightcr). 

A3J will begin preliminary flight test- 
ing in August. Because of limited run- 
way length at Port Columbus (8,000 ft., 
which North American plans to increase 
an additional 2,000 ft.), preliminary 
tests will be run at Strategic Air Com- 
mand's Lockbourne AFB, 10 mi. south. 
Airplane will later move to joint Navv- 
USAF-contractor flight test facility at 
Palmdale, Calif. 

Airplane’s air-to-air refueling is ac- 
complished via extendable probe lo- 
cated on the left side of fuselage in 
pilot’s area. Pressure fuel filler is lo- 
cated on bottom of fuselage, between 
main gear. 

Range of the Vigilante was said to be 


"twice as far" as early AJ1 Savage, 
which had a tactical radius approximat- 
ing 500 naut. mi. (tactical range— 1,000 
naut. mi.). A3J also was said to be at 
least "three times as fast" as Savage, 
whose speed approximated 400-plus 
mph. 

Contracts for development of A3J, 
and production of initial quantitv. 
amount to S200 million. While North 
American Columbus is prime contractor, 
about 200 small business firms are par- 
ticipating in development. 
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CL-28s Delivered to Canada's Maritime Air Command 


Canadian Miiritimc Air Command, Royal Canadian Air Force, officially received the Canadair CL-28 Argus anti-submarine aircraft in a 
ceremony at Greenwood. Nova Scotia, an RCAF station. Five CL-28s were present for the ceremony. Ten of the aircraft have 
flown to date. Chief of the Air Staff, Air Marshal Hugh L. Campbell officially presented the first aircraft to Air Commodore Martin Cos- 
tello, air officer commanding the Maritime Air Command. The CL-28s will replace Lockheed P2V Ncptuncs now used at Greenwood. 


West Germany to Buy 
Fiat G.91 Fighters 

Bonn. Germany— West Germany in- 
tends to buy 50 Fiat G.91 light-strike 
fighters from Italv. 

Fiat G.91 woii a five-plane NATO 
competition last year and has been rec- 
ommended bv NATO for incorporation 
in its West European air forces. A light- 
strike aircraft also has been designated 
a joint project by the recently formed 
German-ltalian-French armaments pool. 
But whether the French, who fielded 
four of the five entries in last year's 
trials, would agree to an advanced ver- 
sion is an open question. 


In view of West Germany's pilot- 
shortage. it seems likely that the Luft- 
waffe will want an advanced design of 
the G.91 rather than the current model. 
A photo-reconnaissance version of the 
G.9l also is under consideration. 


Sud Builds Monoplane 
For Colonial Service 

Paris— First flight of Sud Aviation's 
twin-turboprop colonial support plane 
the Voltigcur (Scout) is expected to 
take place the end of this month. 

Aircraft is powered by twoTnrbomeca 
Bastan turboprop engines of 650 lip. 


A two-seater, the Voltigcur is being 
developed under special French over- 
seas requirements which already have 
produced such prototypes as Morane- 
Saulnicr's F.pcrvier and SIPA’s 1100. 
The Epcrvicr is powered bv one Bas- 
tan. the SI PA aircraft by two Pratt & 
Whitnev R-l 540 600 lip. engines (AW 
May 1 9.' p. 79). 

Sud Aviation's entry into the colon- 
ial aircraft competition is a monoplane 
with low wing and conventional type- 
single fin. Wing span is about 60 ft., 
length about 41 ft. 

Cruising speed of the Voltigeur will 
be just under 500 nipli. Company says a 
civil version of the aircraft will carry 
about seven passengers. 



French Epervier Makes First - Flight 


Moranc-Saulnier 1500 Epervier two-seater colonial police plane h3s made its first flight at Bretigny Test Center. Designated Sparrowliawk, 
aircraft is powered bv 400 hp. Tnrbomcca Marcadau turboprop engine; second prototype will have Turbomeca Bastan 700 lip. turboprop 
using threc-bladcd propeller. Epervier can take off in 400 ft., cmise at 200 mph. Maximum range is 500 mi. Aircraft weighs 3,850 lb. 
empty, has gross weight of 6,050 lb., can carry two N'otd S-ll air-to-ground missiles (AW April 14, p. 33). 
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FCC Action Threatens to Delay 
Use of New Doppler Navigators 


By Philip J. Klass 

Washington— Recent Federal Com- 
munications Commission action in 
withdrawing certain frequencies from 
civil air navigation use, which threatens 
to delay use of new Doppler atito-navi- 

g tors and adversely affect their per- 
rmancc, has drawn strong protests 
from airlines and a number of avionics 
manufacturers, both here and abroad. 

FCC action also may handicap the 
design of an air collision avoidance 
system by Bcndix Radio. 

Petitions urging FCC to reconsider 
have been filed by Aeronautical Radio 
Inc. (Arinc), Air Transport Assn.. Bcn- 
dix. Collins Radio. Radio Corp. of 
America and Douglas Aircraft Co. 

Timing of FCC action in reallocat- 
ing the 8.500 to 9,500 111c.: 9,500 to 

9,800 me., and 420 to 450 111c. bands to 
the military for ''radio-positioning de- 
vices,” both mobile anti fixed, and its 
references to “vital national defense 
considerations" and the "space age" 
suggest that the frequencies will be used 
for ballistic missile defense. 

Why Objections 

All U. S., Canadian and British Dop- 
pler systems being developed for airline 
use, and many of the existing military 
Doppler navigators, arc designed to 
operate at 8,800 111c. or 9,800 111c. Only 
the military Doppler systems developed 
by Ryan Aeronautical and General Elec- 
tric operate in the 13,000 111c. band 
which the commission has suggested as 
an alternative to the newly withdrawn 
frequencies. 

Airlines and manufacturers object 
not only because FCC’s action will 
force major redesign of civil sets, delay- 
ing initial use by nine to IS months, but 
say the higher frequency will seriously 
degrade performance because of in- 
creased atmospheric attenuation and 
aircraft installation problems. 

The commission has authorized tem- 
porary Doppler radar service at 8.800 
111c. “until moved to a frequency band 
allocated to aeronautical radio-naviga- 
tion" but cautions that civil users must 
“accept any harmful interference that 
may be experienced from (military) 
radio-positioning devices." 

Although some airline and equipment 
manufacturers privately say they arc 
not too worried about interference prob- 
lems, they are not willing to invest 
heavily in Doppler systems designed for 

8.800 me. if they can be rendered obso- 
lete 011 short notice by FCC. 

Airlines point out that FCC action 
is contrarv to international standards 


contained in the Atlantic City Radio 
Treaty of 1947-to which the U. S. is 
a signatory— which allocates 8,500 to 

9,800 me. for joint-civil military air- 
navigation use. 

Commission says that pressing de- 
fense needs require immediate U. S. ac- 
tion without waiting for the next Inter- 
national Radio Conference scheduled 
to be held in Geneva in July. 1959, at 
which time participating countries will 
propose desired revisions to present 
frequency allocations. 

Moral Obligation 

If the 1959 Geneva conference 
should fail to accept a U, S. proposal to 
revise international standards to match 
FCC allocations, foreign carriers could 
insist upon their right to use 8,800 me. 
Doppler systems on flights to this coun- 
trv. The U. S. might then be morally 
obligated to attempt to minimize the 
interference problem, but the treaty 
reserves the right of each country to 


use a spectrum within national bound- 
aries for defense purposes as it sees fit. 

State Department hopes to obtain 
an exchange of international airline 
views on FCC changes prior to prepar- 
ing an official U. S. position for the 
Geneva conference. 

This will be accomplished at an Inter- 
national Civil Aviation Organization 
meeting in Montreal in August, where 
the subject will be a hot agenda item. 
Collision Avoidance 

The commission action in realloca- 
tion of 420-450 me. band for military 
use (except for amateur service), hits at 
the cooperative-type of automatic col- 
lision avoidance system which Bendix 
Radio is developing as result of its Air 
Force sponsored study of the problem. 

The Arinc-ATA petition cites per- 
formance figures which indicate that 
system effectiveness would be greatly 
reduced if it must operate in higher 
frequency bands of 1,600 me. or 4,300 

Office of Defense Mobilization, co- 
ordinating agency through which all 
government agencies deal with the FCC 
on frequency allocation matters, says 
neither it nor FCC was aware of the 


G.E. Forms Transport Engine Unit 

New York— General Electric Co. has created a new commercial jet engine organi- 
zation within the framework of its Aircraft Gas Turbine Division at Evendalc, Ohio. 
Neil Burgess, formerly project director on the J79 turbojet development, will head 
tile new group. 

Initially, the commercial engine organization will handle marketing, field service 
and flight test aspects of the G.E. airline sale program, but eventually it will expand 
to cover engineering of new developments, manufacturing, sales and service. Head- 
quarters will remain in Evendalc. 

The commercial engine operation will include the CJ805 turbojet, the turbofan 
engine development and a new family of engines aimed at supersonic cmise perform- 
ance. It also will initially offer airlines using the CJ805 turbojet in the Convair 
880 transport an overhaul service at Evendalc. G.E. feels that some airline will 
cventuallv want to set up its own overhaul facihtv but is offering the Evendalc 
facilities that now do military overhaul on the J47, J73 and J79 engines to bridge 
the gap until the airlines establish their own facilities or for possible pool overhaul 
operations for a number of small airlines that do not want to establish their own 
overhaul shops. 

G.E. has completed its first 150 flight test hours on the commercial version of the 
|79 in the XF4D Navy lighter and will have two of these engines flying in a 
modified B-66 twin jet bomber by early summer. 

G.E. uow has several of its turbofan engines running on the test stand at 
Evcndale and is shooting for CAA certification of the engine by the middle of 1960. 
It is offering a rctiofit of regular CJ805 commercial engines to the aft fan version 
after overhaul for a fixed price to airlines. But G.E. feels that the maximum benefit 
60m the turbofan development will come in new versions of the Convair 880 
designed to take full advantage of the engine’s advantages. 

For example, the 35% increase in maximum takeoff thrust from the aft fan version 
will allow greatly increased fuel loads which will require increased tankage capacity' 
in the aircraft. It also will permit a longer fuselage with increased passenger capacity. 
G.E. plans to make a major selling point of the flexibility of the aft fan’s advantages 
offering either a 10% lower fuel consumption at equivalent cmise speeds to a straight 
turbojet engine or up to 18% fuel economy increases with a lower cmise speed on 
less competitive routes. 

The G.E. commercial engine operation will be headquartered in Evendale. utilizing 
the Aircraft Gas Turbine Division’s Geneva office for European operations. 
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Bendix program spectrum needs at the 
time the reallocation decision was made. 

In some ways, the present conflict is 
reminiscent of the earlier Tacan-DME 
controversy. Some airline representatives’ 
feel the military is being high-handed 
in its demands. Because of security, air- 
lines and equipment manufacturers arc 
handicapped in learning about the 
nature of military needs and the possible 
types of interference that may be en- 
countered if Doppler svstems operate 
in 8,800 me. band. 

Warning of Problem 

However, an Office of Defense 
Mobilization spokesman says that air- 
line and avionic manufacturers' repre- 
sentatives who attended the December 
meeting of the government's Interde- 
partmental Radio Advisory Committee 
(IRAC) were warned that an interfer- 
ence problem existed in the 8,800 me. 
band and that the civil Doppler system 
should be shifted to another frequency. 
Despite this warning, Arinc decided fo 
proceed with 8,800 me. development, 
the ODM spokesman said. 

An Arinc memo dated Dec. 17 to 
members of its Airline Electronic Engi- 
neering Committee reporting on high- 
lights of IRAC meeting concluded that 
Doppler radar manufacturers “are not 
alarmed by potential interference from 
(military) ground or airborne radars . . . 
(because of its) narrow-band nature." 

If interference did occur, while an 
aircraft was passing over a high-power 


radar, it would interrupt service only 
briefly, Arinc concluded. 

Arinc. ATA and equipment manu- 
facturers say they were shocked by the 
recent FCC regulation, coming without 
prior warning or open hearings. ECC 
had been granting one to five-year 
licenses to airlines and aircraft manu- 
facturers for operation of Doppler 
systems at 8,800 me. Then, on April 
IS, FCC published its order with 
changes made effective as of April 16. 

Lockheed Says F-104 
Can Set New Record 

Los Angeles— USAF's Lockheed 
F-104 exceeded 1,500 mph. twice in 
practice runs for its 1,404.19 mph. rec- 
ord speed run and officials are con- 
vinced the airplane can easily break its 
own record if a new try is approved. 
F-104 can exceed 1,500 mph. without 
much difficulty. Problem that invali- 
dates many speed runs is difficulty of 
staying within tight altitude limits re- 
quired by Federation Acronautiquc In- 
ternationale at high speed. 

Capt. Walter W. Irwin of Hamilton 
AFB, flew the General Electric J79- 
powered Starfighter from USAF Plant 
42 at Palmdale, Calif., in an officially 
recorded speed run over nearby Ed- 
wards AFB, breaking the old record of 
1207.6 mph. bv ncarlv 200 mph. The 
earlier record was set by USAF Mc- 
Donnell F-l 04A Voodoo" fighter. 


Capt. Irwin is a member of the 83rd 
Fighter-Interceptor Squadron, USAF’s 
first operational Mach 2 squadron. Tire 
squadron is the first to hold both the 
world’s speed and altitude records. Last 
week the squadron's operations officer. 
Maj. Howard C. Johson, recaptured 
the world's altitude record for the 
United States when he flew an F-104 
to 91,249 ft.— more than 2 mi. higher 
than the French Trident .06 record. 

The speed record, Irwin said, came 
without benefit of unusually low tem- 
peratures which yield greater thrust. 
"Because of the tight restrictions im- 
posed by the National Aeronautic Assn, 
on record speed flights, my entire con- 
centration was on holding an exact al- 
titude over straight course 10 mi. long.” 
He held the F-104 to a less than i% 
deviation upward or downward over 
the measured course. 

Taking off from Palmdale, Irwin 
climbed to 40,000 ft. over Gorman- 
half way between Los Angeles and 
Bakersfield, and headed eastward, ac- 
celerating into the measured course. 
After completing the timed run. lie 
made a procedure turn near Victorville 
and came back over the measured course 
in the opposite direction to cancel wind 
effects. The eastward run was clocked 
at 1.456.41 mph. and the westward one 
at 1,342.97 mph. Total time in the 
air was approximately 20 min. The two 
speed runs lasted about 20 sec. 

A 14-man, National Aeronautic Assn, 
team headed by Bertrand Rhine, senior 


AVIATION WEEK, 


26, 1958 



MASS RETALIATION — USAF-Northrop Snark SM-62s, world’s first 
and only proven intercontinental guided missiles, can reach any military target 
on earth from U. S. bases. No human crew is carried and no defensive strategy yet 
conceived can stop the Snarks in mass attack! With deadly accuracy their hydro- 
gen warheads can annihilate an aggressor’s defenses, his airfields, his missile sites, his 
arsenals. They can open paths across an enemy's homelands for the crews of our 
manned bombers to follow, to attack, and return. Today, Snarks are being delivered 
to our Strategic Air Command, complementing SAC’s powerful striking forces. 
The Snark-our one fully developed intercontinental guided missile— is in limited 
production. Its cost is but a fraction of that of any other intercontinental air weapon 
under present test or development. America and the free nations of the world 
need the full defensive and retaliatory power of the Snark and they need it now. 



NO 11 T II R O P 



C hance voucht’s Regains //supersonic missile for the U. S. Navy uses essential Hamilton 
Standard equipment. This installation is another example of Hamilton Standard’s 
leadership in the design and production of equipment, propellers, or electronic components 
for more than 50 modern types of turbine or rocket powered aircraft and missiles. 
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Two J85s Power UTX Prototype 

North American's prototype UTX Sabcrliner lour passenger utility jet transport powered by two General Electric J85 turbines installed 
aft of swept wings was rolled out last week. Engines produce about 2,000 lb. thrust each. Wings have live slats on each wing, shown 


NAA West Coast representative, fol- 
lowed the flight with precision tracking 
and timing instruments. Three ref- 
erees flew in T-33 aircraft at about 40.- 
000 ft. for visual observation to assure 
compliance with the stringent require- 
ments of the 40 nation federation 

senes as U.S. member of the FAI for 
the recording of aviation records. The 
team processed data on each flight for 
about four hours before ccrtifving the 
record to Air force officers. 

Lockheed Contract 
Sets Labor Pattern 

Los Angeles— Labor peace in southern 
California's aircraft industry seemed 
virtually assured last week as last of 
major contractors either had signed new 
contracts or had contracts to be sub- 
mitted to memberships for approval, 

General pattern followed that set by 
Lockheed’s California Division two 
weeks ago in that contracts provided for 
increases in wages, changes in seniority 
rules, job security, job definitions and 
holidays. Contracts generally were for 
two years, with provisions for wage in- 
crease at start of second year. 

Signed contracts existed with Lock- 
heed and North American Aviation, 


Inc. Douglas Aircraft Co. had con- 
tracts with its employes represented by 
United Auto Workers union, while In- 
ternational Assn, of Machinists employes 
were to r ote on basically similar con- 
tracts. Convair Division of General 
Dynamics Corp. had agreements for 
Fort Worth, San Diego divisions. Lock- 
heed Georgia and Missile Systems Divi- 
sions had concluded negotiations. 

Convair' s Pomona Division still had a 
strike in progress, but companv reported 
a steady increase in number of employes 
represented by the bargaining unit who 
returned to work anyway. By late last 
week, division worker strength stood at 
of normal, up steadily from the 
75% level which obtained when strike 
was called. Negotiations were suspended 
but were expected to resume. 

Northrop Aircraft, a non-union firm, 
granted its employes wage raises which 
kept the company in hue. 

Rohr aircraft employes, represented 
by IAM. were to vote yesterday on 
whether or not to authorize a strike. 
Negotiations were continuing, however. 

Rhecm Manufacturing's Aircraft Di- 
vision employes balloted late last week 
on whether or not to accept a company 
proposal patterned on the Lockheed 
settlement. 

Negotiations were continuing at 
Boeing Airplane Co. in Seattle. 


News Digest 


Fairchild F.27 number one prototype 
suffered some damage to aft fuselage 
when plane’s main landing gear re- 
tracted while it was parked on flic 
ramp. Mishap is attributed to failure 
to engage gear downlocks, was not due 
to a mechanical malfunction. Test pro- 
gram is being transferred to number 
two prototype, expected to start flying 

Preliminary negotiations for purchase 
of Wcstrex Corp.. wholly-owned sub- 
sidiary of Western Electric Co., by Lit- 
ton Industries. Inc., have been com- 
pleted. Wcstrex distributes and services 
a line of communications products, in- 
cluding teletype, and equipment for 
motion picture industry. Gross income 
in 1957 was more than SI 3 million. 

American Airlines earned 52,909,000 
during the first four months of 1958. a 
drop from the 52,991,000 earnings of 
the comparable' 1957 period, the airline 
announced last week. President C. R. 
Smith told a stockholders' meeting that 
traffic has not shown the growth of re- 
cent years and attributed this fact 
chiefly to the economic recession. 
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Re-Entry May Balk 
Manned Red Satellite 

New York— Reason the Russians 
didn’t place a man in their third earth 
satellite was probably because they 
hadn't yet been able to lick the re- 
entry problem. Brig. Gen. Donald 
Mickingcr, director of life sciences, 
USAF, said at a meeting of the Wings 
Club here. 

A 3,000-lb. satellite would be big 
enough to put a man in orbit, he said; 
in fact. Gen. Flickinger does not be- 
lieve that it would take this much to 
do the job. "Since." he said, “there is 
no equivalent of Aviation Week in 
Russia, we don't know why they 
didn't, but we do know of a number 
(if particular problems that could be 

Among the obstacles to manned space 
flight, apparently still unsolved by 
either Russia or the United States, 
Gen. Flickinger mentioned the follow- 
ing: 

• Re-entry problem still has to be licked. 
If he had to guess just which problem 
it was that prevented the Russians from 
putting man inside their third satellite, 
Gen. Flickinger said this would be it. 

When the space capsule hits the sen- 
sible atmosphere, it will run into the 
combined problem of high deceleration 
forces and heat of re-entry. The pure 
ballistic approach to re-entry, which re- 
quires no pilot control, will probably 
be the quickest method attainable. But 
present ballistic re-entry vehicles des- 
tined for the Jupiter. Atlas, and Titan, 
will not be adequate for manned re- 
entry Gen. Flickinger feels— not, he 
says, as much because of the heating 
problem as because of the difficulty of 
controlling the re-entrv angle to pre- 
vent build up of high G Loads. 

• Reliabilitv of the system itself is still 
too low. 

• Means of escape for the human pas- 
senger while lie is still on the launch 
pad. Many missile accidents occur dur- 
ing the first 10% of the missile launch 
phase, he reminded his listeners. 

• Escape mechanism that will auto- 
matically eject the passenger in case of 
trouble during the boost phase. After 
the boost phase, the mechanism must 
also lock out to prevent any possibility 
oi the passenger himself being thrown 
into orbit. 

• Problems still associated with provid- 
ing a livable environment and with de- 
termining the effects of weightlessness. 

Gen. Flickinger gave as an example 
regenerative systems with algae and the 
like which work fine in the laboratory, 
but which won't work at present in an 
actual space capsule. A complete re- 
plenishment system will be needed. 
This will be correspondingly heavier 
and the amount of weight that can be 



put in the space capsule with the occu- 
pant is critical. 

More precise trajectory control is 
needed to insure a modest circular orbit, 
preferable one ranging in altitude no 
more than from 100 to 300 mi. Among 
other things, this will permit re-entry 
with a minimum weight of retro-rockets. 

Tracking of and communication with 


the space capsule will be essential and 
still pose a considerable problem. 

Similarly, terminal recovery tech- 
niques must be improved. Total re- 
entry path will probably run 7,000 to 
10,000 mi. and it will be difficult to 
predict where the capsule will land. 
At the same time, it is essential that 
the occupant be found immediately. 
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AIR TRANSPORT 


Airlines Split on No-Show Control Plan 


American battles to have no-show plan dropped; 
Eastern, National, Northeast ask for continuance. 


By L. L. Doty 

Washington— Airline industry is split 
over the effectiveness and need for a 
no-show control plan, with American 
Airlines leading the opposition to the 
program. 

In a compromise move following 
American's opposition to the plan, the 
industry earlier this mouth voted at ail 
Air Traffic Conference meeting to dis- 
continue the S3 no-show penalty plan 
Aug. 12 (AW Mav 19, p. -10). 

Minimum time limit (MTL) on 
ticket pickup and the reconfirmation 
rules were extended to Dec. 1. How- 
ever, each of these phases of the three- 
way plan are likely to be watered down 
in the face of American opposition 
when the Air Traffic Conference meets 
in November to consider the no-show 
problem further. 

Among the local service airlines, Mo- 
hawk opposed even the compromise 
plan because, it said, the plan caused 
“extreme inconvenience and expense 
to the traveling public and the airline.” 
As a result, Mohawk will be exempt 
from all provisions of the plan on Aug. 
12. Allegheny also will lie exempt from 
the plan on the Detroit-Erie route where 
il is competitive with Mohawk. 

Sharp Split 

Final result of the bitter disagree- 
ment on the issue will be an even 
sharper split within the industry with 
Eastern, National and Northeast join- 
ing forces to continue the plan on the 
New York-Florida route after other car- 
riers have dropped it. Possibility that 
the latest action may prompt the Civil 
Aeronautics Board to implement a less 
flexible ruling than the present plan is 
also of deep concern to more than one 

Tlie latest Air Traffic Conference 
meeting, at which the compromise plan 
was accepted, was, in effect, an exten- 
sion of the April meeting when Ameri- 
can startled ATC members by openly 
declaring its opposition to the plan. It 
was a complete reversal of position for 
American which was the original pro- 
ponent of the plan and devoted much 
time and energy in initially selling the 
idea to other carriers. 

Following American's announcement 
at the April meeting, the conference 
agreed to recess until the May session 


to give each carrier time to analyze, 
study and review the plan’s effective- 
ness. Eastern, an outspoken champion 
of the existing plan, offered a detailed 
exhibit to the May meeting in support 
of the plan. The airline lias charged 
that no other carrier, including Ameri- 
can, bothered to prepare a thorough 
analytical presentation cither for or 
against the plan. 

American Airlines was prepared to 
adopt its own no-show plan in the event 
the industry voted to retain the present 
plan. Because the compromise plan was 
adopted by the conference after two 
days of argument. American decided to 
drop its own plan and accept the 
compromise program at least until the 
November Air Traffic Conference mcet- 

American Plan 

The American plan illustrates the 
carrier’s chief objections to the existing 
program and spells out its basic philos- 
ophy for the handling of the no-show 
problem. 

Essentially, American's plan would 
eliminate the penalty clause and place 
the burden of double-checking reserva- 
tions on the airline rather than on the 
passenger. 

Furthermore. American would modify 
the minimum time limit on ticket 
pickups to exclude travelers located in 
outlying areas or ones who would be 
asked to purchase tickets at inconven- 
ient hours. Above all, the airline dc- 

would be confined to only those flights 
that are normally booked heavily. 

American admits the present plan had 
merits at the time it was introduced 
during a period when load factors were 
extremely high. The plan was effective, 
according to the airline, in protecting 
scats for passengers who needed them 
when space was frequently tight. 

However, since September, when the 
third phase or penalty provision of the 
plan was introduced, load factors have 
dropped substantially while available 
seat-miles have continued to climb. 
As a result, the industry is not faced 
with the serious seat shortage that ex- 
isted up to mid-1957. 

Eastern agreed that, if any adjust- 
ment to the program were to be made, 
the penalty plan could be discontinued 
since this phase, it said, has contributed 


to almost 50% of the cost of the entire 

Eastern opposed the penalty system at 
the spring-1957 Air Traffic Conference 
but supported minimum time limit and 
reconfirmation. Nevertheless, Eastern 
and the industry later compromised on 
the three-way program and the penalty 
clause was adopted. 

Significant Factor 

Most carriers agree that American’s 
strong “public" stand on the issue was 
a significant factor in the final adop- 
tion of the over-all program. Majority 
of carriers originally supported both 
MLT and reconfirmation but MLT 
coupled with the penalty drew the sup- 
port of but a minority few. 

First penalty system was imple- 
mented in 1946 but failed because of 
noncompliance by a number of airlines. 
A penalty on coach travel was adopted 
in 1954 but survived for only a few 
months, again because of noncompli- 

American said its decision to oppose 
the over-all plan was based on the 
belief that the inconvenience caused to 
travelers by the plan did not justify the 
slight gains in revenue. The carrier 
said that some airlines had produced 
figures which demonstrated the plan 
was helping to recapture revenues but 
added that its own figures indicated the 
increase was not substantial enough to 
support continuance of the plan. 

In its study, Eastern said that it 
recorded a drop in the number of no- 
shows from 1 10 no-shows per 1,000 pas- 
sengers in March. 1957, to 56.3 in 
March of this vear. It termed the 18 
and 19 complaints per 100,000 passen- 
gers received during February and 
March respectively "infinitesimally 
small." Bulk of complaints were from 
passengers on whom the penalty had 
been imposed, the airline said. 

Eastern also reported a 3.8% decrease 
in the average length of reservations’ 
telephone calls since the plan was 
adopted as evidence that it was not 
bogging down reservations procedures. 
It added that it was unnecessary to 
increase personnel at ticket counters in 
order to handle the three-phase pro- 

Lost scats because of no-show 
dropped 54.1% from March, 1956, to 
Match of this year, the airline said. 
Eastern added if had made a detailed 
cost analysis of the plan which showed 
that projected costs for 1958 would be 
S94.020 versus a S3.31 3,944 increase 
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in revenues as a result of the plan, a 
net gain for 1958 of 53,219,924. 

Latest Air Transport Assn, statistics 
on no-shows show that since the first 
phase of the plan was introduced in 
September, 1956, no-shows were re- 
duced by 61% as of April, 1958, in all 
classes of travel, including local passen- 
gers and on-line and interline connect- 
ing travelers. 

In samplings taken by the ATA, 22% 
of late cancellations were resold bv the 
airlines in January and 30% were resold 

House Votes Funds 
For Traffic Control 

Washington-Positive congressional 
action to meet the mounting problem 
ol air traffic control was highlighted last 
week by House passage of Fiscal 1959 
budgets for the Civil Aeronautics Ad- 
ministration. Civil Aeronautics Board 
and the Airways Modernization Board. 
The bill is now before a Senate appro- 
priations subcommittee. 

'Hie House vote amounted to an 
across-the-board approval of the three 
agency budgets based on a premise of 
increased facilities for air safety. In sup- 
porting the requests, the committee said 
it "recognizes the urgent need for im- 
proved control of air traffic, both on and 
efi the airways. Facilities must be ade- 
quately manned and maintained if we 
arc to move forward with a program 
which will insure the safety of every 
pilot and air traveler. 

"The increasing speed and activity of 
military jet aircraft, as well as the ad- 
vent of the jet age in commercial air 
transportation, present a challenge 
which the Congress has met and will 
continue to meet squarely.” 

CAA was recommended for a budget 
of S42 1.9 50,000, a reduction of $16,- 
750,000 from its original request. The 
committee proposed that S16.5 million 
of this decrease be acquired by trans- 
fer from Department of Defense funds 
in conjunction with an established joint 
use policy on Vortac installations with 
the military. 

Concern was expressed over CAA's 
present limitation of only five super 
grade positions, which the committee 
recommended be increased to 10 in 
keeping with a staff that will reach 
nearly 30,000 by 1959. 

Committee members also recom- 
mended 10 super grade positions for 
the CAB in a total budget approval of 
S46.750.000. of which S40.7 million 
reflects increased subsidy payments to 
air carriers. The balance show's $510,- 
000 for salaries and expenses over cur- 
rent appropriations. The committee 
said the Board should accelerate its 
study of air space control as a framework 
for CAA enforcement. 


AMB was recommended for a budget 
of $30 million, a reduction of $4.3 mil- 
lion from its request. The committee 
said the budget was cut because AMB's 
present rate of obligation would have to 
be doubled to meet the original budget 


By Robert H, Cook 

Washington— Military spokesmen say 
“unfair competition" charges leveled at 
the Military Air Transport Service by 
the airlines pose a dangerous threat to 
MATS' role as a combat ready support- 
ing force in the event of war. 

The MATS spokesmen took a firm 
stand on this point in testimony before 
a special Senate subcommittee investi- 
gating charges that the military service 
has failed to comply with a congres- 
sional directive to award 40% of its 
passenger and 20% of the cargo con- 
tracts to commercial airlines. Both 
scheduled and nonschcdulcd carriers 
have charged that MATS competition 
is a primary reason behind falling rev- 
enues on overseas passenger and cargo 
operations. 

Four certificated all-cargo carriers re- 
cently filed for subsidy largely on the 
basis of this claim. 

In both the Senate hearing and 
recently-completed testimony before 

MATS has emphasized the importance 
of the size of its fleet. 1.500 aircraft— 
the achievement of a higher fleet util- 
ization rate and the necessity for in- 
tensified training. 

Details of MATS-planned initial 
combat support of the Strategic Air 
Command were reported to Senate and 
House members in closed sessions. 

MATS reports that it will spend S70 
million this fiscal year for commercial 
air transportation and expects the figure 
to climb to S84 million for Fiscal 1959. 
As evidence that it is attempting to 
comply with the congressional directive, 
the military says the Fiscal 1958 per- 
centage breakdown on the future is 
36.8 passengers and 6.3 cargo. Realiza- 
tion of the 40% and 20% formula 
requested, it said, would have increased 
its appropriations for Fiscal 1958 bv 
$20.4 million. 

Dudley C. Sharp. Assistant Secretary 
of the Air Force, told the House that 
projected figures for Fiscal 1959 show 
that $54.8 million for passengers and 
$30.1 million for cargo transportation 
by commercial carriers would be needed 
to fully comply with the demands of 
Congress. 

Appearing before the Senate com- 
mittee, Sharp said that, since MATS 
must be retained on a ready alert basis, 
the aircraft must be used in regular 
operations in order to defray part of 


requests. The recommended amount, it 
said, should allow AMB to build up its 
research and development program for 
new systems for air traffic control and 
allows for an increase of 243 staff posi- 
tions over that of Fiscal 1958. 


the Department of Defense costs. He 
also indicated that MATS airlift opera- 
tions would be accelerated in an effort 
to reach a six-hour utilization rate as 
opposed to the present rate of four 

Any action to reduce this rate would 
constitute a "serious gamble” with 
MATS wartime mission, he said. 

Sharp also took issue with the com- 
mercial carriers who depend heavily 
upon military business which, he said, 
"fluctuates and is an undependable 

Commenting on the sale of flight 
equipment by carriers who charge that 
MATS is driving them out of business. 
Sharp said it is not an Air Force re- 
sponsibility that "the'- bought too many 
planes.” MAI'S, he added, must use 
its full capabilities and is not respon- 
sible “for subsidizing carriers." 

Lt. Gen. William II. Tunncr. for the 
past four vears Air Force Chief of Staff 
in Europe, testified in his new role as 
MA I S t i d Ccn. Tunner was 
in charge of the Berlin and Korean 
airlifts as well as the "Hump Opera- 
tion" during World War II. 

Size of the MATS fleet has been de- 
termined by the Joint Chiefs of Staff 
as the minimum number of planes 
needed for the initial phase of an emer- 
gency. He said that MATS at its pres- 
ent strength can meet this initial need 
and would be supported within 48 
hours bv the Civil Reserve Air Fleet 
of 362 four-engine aircraft. 

MATS has ordered 50 Douglas C-l 33 
carriers to handle heavy equipment. 

Secretary Sharp, in reply to an in- 
quiry by Sen. Mike Monroncy 
(D.-Okla.). told the Senators that the 
Air Force expended between S70 mil- 
lion and S90 million on the larger Doug- 
las 1 32 but canceled a planned order 
for 30 when the sale price came to a 
total of more than S600 million. Ex- 
plaining that the money was needed 
elsewhere, he added that the aircraft 
had such a large capacity that MATS 
would probably have not needed 30. 

Committee members also questioned 
a proposed expenditure of $15 million 
for the purchase of three Boeing 707 
jets which Sharp explained were needed 
"in the cold war" with the Soviets who 
fly their top officials in jet airliners. 
The United States could not afford to 
suffer m comparison, a philosophy en- 
dorsed by the State Department, said 
the Secretary. 


MATS Defends Transport Role 
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Third CAA Airway Plan Includes 
Automatic Control Provisions 


Washington— Civil Aeronautics Ad- 
ministration last week issued a third 
federal airway plan that includes provi- 
sions for the first elements of automa- 
tion of air traffic control. 

As in the ease of the first two plans, 
emphasis is placed on radar control to 
handle traffic in multiple terminal areas 
and on high density routes. The report 
also points up the importance of radar 
control in the integration of piston en- 
gine and turbine powered aircraft. 

First federal airway plan, covering 
fiscal years 1957-1961, was established 
cn grounds that modernization of the 
airways would require a total of five 

The second plan telescoped the orig- 
inal program into three years and funds 
for Fiscal 1958 were appropriated for 
that purpose. 

The new plan, covering the years 
1959-1963, revises the previous plan “to 
reflect present conditions, including 
current budgetary limitations." 
Programmed Steps 

Here are the steps now programmed 
by the CAA in its latest plan to increase 
traffic capacity of the airwavs.- 

• Rapid discontinuance of LF/MF/ fa- 
cilities for IFR use is proposed. CAA 
termed these facilities the most serious 
problem facing the air traffic controller 
today and added that elimination of the 
system will expand available air space 
apd eliminate numerous traffic con- 

• Revise Victor airway structure to per- 
mit greater use of express airways. 

• Stratification of airspace to segregate 
long-haul and short-haul traffic and to 
provide for high-speed, high-altitude 
operations. 

• Installation of additional Vortac fa- 
cilities in major terminal areas to pro- 
vide lateral separation of ingress and 
egress routes. 

• Installation of additional Vortac fa- 
cilities on high-density routes to pro- 
vide multiple express airways, laterally 
separated. 

• Additional flexibility in the selection 
of radio fixes, especially through the 
use of distance (rho) measuring fa- 

Thc plan calls for increased reliance 
on radar during the next five years in 
tire use of new types of air traffic con- 
trol displays. Flight progress boards at 
many air route traffic control centers 
will be supplemented by radar displays 
with a strong possibility that projection 
techniques will be used. 

CAA began the establishment of au- 
tomatic data-processing and transfer 


equipment in Fiscal 1958. It admitted 
that, under the third plan, some aspects 
of the over-all program leading to auto- 
mation may not be carried out until the 
latters years of the plan because of the 
need for more extensive development 
and evaluation work. 

Flight Distances 

In its study of current air traffic condi- 
tions as a basis for the plan, the CAA 
emphasized that air traffic “was, is and 
will be" a short-haul business. It said 
that surveys of en route IFR traffic show 
that nearly one of every four IFR flights 
has a distance of less than 100 mi. 

Tile report said 50% of such flights 
covered distances of less than 200 mi. 
and added that the pattern during the 
1959-1963 period is expected to remain 
about the same. 

The report said that the 16.2 million 
itinerant aircraft operations recorded 
during Fiscal 1957 at airports with CAA 
traffic control service were 5.6 million 
greater than the count in Fiscal 1953 
for an increase of 53.7%. CAA fore- 
cast 22 million itinerant aircraft opera- 
tions in 1960 and 30 million in 1965. 


The report said total intercity travel 
has grown more rapidly than both popu- 
lation and the gross national product 
but added that such growth has been 
limited to the private automobile and 
the airlines. It said that, despite the 
amazing increase of airline passenger 
traffic, "there is still plentv of room for 
growth; in 1956. air was only 3.3% of 
the total intercity and 35.9 of the com- 
mon carrier intercity travel market.” 

CAB Lawyers Term 
Air Contest ‘Unfair' 

Washington-The Civil Aeronautics 
Board's Office of Compliance has re- 
quested the Board to order National 
Airlines to halt a $75,000 sales promo- 
tion contest which is now under way. 

The airline is offering 200 prizes to 
passengers who fly its routes between 
April 1 and June 30. Entry blanks 
stipulate that the contest is "subject 
to all federal, state and local laws, regu- 
lations and orders.” 

Compliance attorneys contend that 
the contest constitutes an "unfair 
method of competition," violating pro- 
visions of both Sections 40 3B and 411 
of the Civil Aeronautics Act. 

Awarding of prizes, they say, could 
be a rebate on part or all of the cost 
of the prize winner’s tickets. 
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Airlines List Executive Pay, Bonuses 





New Runway Needs 
Outlined by Pyle 

San Juan, Puerto Rico— Civil Aero- 
nautics Administrator Janies T. Pyle 
told the Airport Operators Council at 
its annual meeting here that an "across- 
the-board" revision of runway lengths 
will be necessary at airports planning 
to accommodate jet transports. 

Pyle warned that the turbine-powered 
transports will require stronger and 
longer runways with high-speed turnoffs 
and that taxiway shoulders must be 
paved and kept free of foreign objects. 
He said manufacturers have a basic re- 
sponsibility in airport planning for jet 
operations and added: 

"The manufacturers should not de- 
sign and build aircraft without regard 
for the limitations of the airport facil- 
ities available." 

Stuart G. Tipton, president of the 
Air Transport Assn., told the confer- 
ence that one of the most serious prob- 
lems of airport operators is competing 
with other sendees such as schools and 
streets for the taxpayer’s dollar. He said 


it is a “joint responsibility” of the car- 
riers and airport operators to make peo- 
ple aware that an airport is a commu- 
nity asset and promised that the ATA 
would make a "public relations survey 
of most of the major airports in the 
nation” toward this end. 

E. R. Quesada, chairman of the Air- 
ways Modernization Board, said 18 
projects covering airport research and 
development are in the AMB plan 
to modernize aviation facilities. He 
named runway visual aids, separation 
and configuration of runways, and re- 
moval of snow, ice and debris as among 
the projects. 

Quesada said his group is seeking 
patterns of runway marking and light- 
ing that furnish the pilot the easiest 
change-over "to the real world after 
his eyes leave the cockpit instruments.” 

He disclosed that AMB plans to ob- 
tain a new simulator that gives a realis- 
tic presentation of runway visual aids 
in the various technical areas now under 
study by the group. The device will 
consist of a television camera that picks 
up patterns constructed on a moving 
belt. 

By use of filters simulating differ- 
ent speeds, the AMB hopes to collect 
human-reaction data from the TV sys- 
tem hooked to a training simulator. 

AMB also plans. Quesada said, a 
comprehensive flight-test program cover- 
ing checks of visual aids installed at 
Sistcrbcrg, Copenhagen, Gatwick, Ski- 
pol, Dow Air Force Base and Wash- 
ington National Airports. 

Seaboard Asks CAB 
To Approve Purchase 

New York-Seaboard and Western 
Airlines is seeking Civil Aeronautics 
Board approval to purchase a 25% 
minority interest of 500,000 shares in 
Irish Airlines (Aerlinte Eireann). 

Seaboard’s application said the air- 
line would pay S2.80 a share or SI. 4 
million for the stock. The purchase 
would also give Seaboard minority rep- 
resentation on the Irish airline board 
of directors. 

Irish Airlines has an authorized capi- 
talization of 5,000,000 shares of which 
1,425,000 arc issued. 

These are owned by Aer Rianta 
Tcoranta, a corporation owned by the 
Irish Government. Seaboard’s purchase 
would bring the total stock issued to 
1,925,000. 

Irish Airlines began transatlantic 
service last month (AW May 12, p. 42). 

Charter restrictions originally pro- 
posed in the CAB exemption permit- 
ting Irish Airlines to operate Lockheed 
1049H Super Constellations leased from 
Seaboard into the U. S. have been 
dropped. 
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FAST, SMOOTH, EASY TO HANDLE... 
CONTINENTAL'S NEW VISCOUNTS 


“This new Viscount 810 handles like a 
dream”, says Capt. George Miller, Chief 
Pilot for Continental Air Lines. “The 
Rolls-Royce Dari 525 jet-props are 
started by a fully automatic, timed 
cycle, simply by pushing a button and 



as the ship is ready on the runway. 

response is crisp. Take-off and climb per- 
formance are outstanding. The Viscount 
behaves beautifully at any altitude— 
and can be taken up to 30,000'. Stability 
is remarkable— even in turbulence. 
“You can tell that pilots had a lot to do 
with the layout of this cockpit. It’s been 


detail-designed with comfort and effi- 
ciency in mind. Window area is large, 

controls are grouped logically. The ad- 
justable seats are especially comfortable. 
It all adds up to more enjoyable flying. 
This new jet-prop Viscount 810 is the 
best thing that’s happened to pilots — 
and passengers — in many a year.” 


FROM THE WORLD LEADER IN JET-PROP AIRCRAFT. 



PO WE RED BY FOUR ROLLS -RO YCE DART ENGINES 


AS 





1134 hours between majors- no repairs! 

in photo and rescue work where dependable power is a must 


“To lie successful in our business - — which includes low- 
altitude photo flights and aerial rescue work — you need 
two basic requirements: a good airplane and dependable 
fuels and lubricants.” says A1 Hudgin of Hudgin Air 

Aviation Gasoline and RPM Aviation Oil Compounded 
in all our planes. Here’s just one example of what I mean : 
We get exceptional service from a Lycoming 150 h.p. 
engine in our Piper-Tri Pacer. This engine gave top per- 
formance for 1134- hours between overhauls! On inspec- 


completely free and clean. All oil screens were clear, too, 
and free of any deposits . . .engine condition was such that 
I feel it could have flown another several hundred hours.” 
A1 Hudgin sums up his satisfaction this way: ‘We're 
sold all over again on Chevronand RPM Aviation Products 
every time we service our engines. Their top condition 
gives us a wide safety margin against breakdown . . . for 
safer, more economical and dependable flying. That’s what 



SHORTLINES 


► Pan American World Airways reports 
that gross operating revenues for the 
first three months of 1958 were S64,- 

308.000 as compared with 566,786.000 
for the same period of last year. Passen- 
ger revenues were down 3% to 547.- 

785.000 and freight revenues down less 
than 1% at 57,087,000. The airline's 
operating expenses increased 4% over 
last vear’s first quarter for a net loss 

of 53,360,000. 

► Royale Air Maroc, Moroccan airline 
which now uses Douglas DC-3 and 
DC-4 aircraft, has ordered two Sud 
Aviation Caravelle turbojet transports 
and expects to begin jet service in the 
summer of 1959. Royale Air Maroc is 
owned by Air Prance, the Moroccan 
government and the Paquct and Frais- 
sinct shipping group. 

► Trans World Airlines has completed 
filming the airports and adjacent areas 
at Nashville. Atlanta, Tampa. St. Peters- 
burg and Miami for training purposes. 
The 16 mm. movies are to be used in 
TWA’s Flight Training Center at 
Kansas City to familiarize and qualify 
piiots flying the airline's new St. Louis- 
Miami route. A camera was suspended 
from a bar across the top of the cockpit 
of a TWA plane and reproduced a field 
of vision as would be seen by the pilots 
of the aircraft. 

► United Air Lines has awarded a S975.- 
000 contract for construction of a jet 
engine overhaul building at San Fran- 
cisco International Airport to Haas & 
Havnie, of San Francisco. The new 
building will be 300 ft. x 400 ft. and 
26 ft. high and is scheduled for com- 
pletion in May. 1959. Ccorgc H. 
Michls of Albert Kalin Associates is the 
architect. United has signed interline 

operating in Mexico, South America 
and Europe. Each interline pact pro- 
vides for transportation of passengers 
and cargo over United's routes and of 
the other carrier by using a single ticket 
or air waybill. Addition of the four 
carriers, Aerolinens Mexicanas, Rutas 
Aereas de Colombia, Irish Airlines and 
Jersey Airlines, brings to 15S the num- 
ber of such airline agreements involving 
United. 

► Seaboard & Western Airlines has 
been authorized by Civil Aeronautics 
Board to carry U. S. mail between the 
U. S. and the seven European countries 
served by the all-cargo carrier. Seaboard 
& Western will be compensated on the 
same non-subsidy, service-rate basis as 
Pan American World Airways and 
Trans World Airlines. 


AIRLINE OBSERVER 

► "Use it or lose it" policy has been adopted by the Civil Aeronautics 
Board in providing local airline service for the first time across Nebraska. 
South Dakota and North Dakota. Under the plan, route segments and 
cities, many of which will receive airline service for the first time, must 
enplane an average of five passengers daily or lose the sendee. The Board 
will review each route after IS months of operating experience and conduct 
formal proceedings to determine whether the service should be dropped if 
traffic is below the five passenger standard. The decision came out of the 
Seven States Case, the first of nine regional proceedings designed to expand 
local airline service to smaller communities throughout the nation. 

► Airline traffic is showing a substantial improvement this month after a 
seven-month period of disappointing results (AW May 19, p. 42). Although 
the upswing has been general on most major route segments, there are still 
certain areas— particularly in highly industrial sections— where the current 
economic slump continues to depress normal seasonal traffic growth. 

► Soviet airline Aeroflot has leveled new criticism against Russian airport 
personnel. The carrier claims that, although the quality of passenger serv- 
ices improved last year at some terminals, “it still isn't at a high level." At 
Barnual, Ukhta and Magadan. Aeroflot said, "airport workers show intoler- 
able indifference toward passengers; at Irkutsk and Khabarovsk, transporta- 
tion of incoming Tu-104 passengers to the city is poorly organized; at Kiev. 
Adler, Rostov and Baku, passengers wait a long time for porters.” Even 
Moscow's Vnukovo Airport was criticized for baggage delays. 

► Capital Airlines plans to install air-ground public telephone in one of its 
Viscounts, following extremely favorable passenger reaction to similar unit 
installed in Northwest Airlines Stratocniiser. Equipment will be provided 
by AC Spark Plug Division of General Motors (AW Jan. 27, p. 90). 

► Civil Aeronautics Board's revised procedures covering accident investiga- 
tions will be applied for the first time when the operational phase of public 
hearings on the Capital Airlines' Viscount accident at Midland, Mich., opens 
in Saginaw, June 3. Technical phase of the hearings will be held in Wash- 
ington on July 8, Under the new procedures, parties to the investigation 
will be allowed to question witnesses for the first time. To determine 
whether area of questioning is material and relevant, a prehearing confer- 
ence will be held June 2 in Saginaw at which time parties to the investiga- 
tion will present material supporting their questions to the presiding officer. 

► American Airlines’ sales officials are on the West Coast discussing joint 
sales promotion projects with Boeing and Lockheed sales people as part of 
American’s campaign covering the introduction of the 707 and Electra 
late this year. 

► Continental Air Lines has been charged by a Negro pilot with violating 
Colorado's anti-discrimination law by refusing to hire him as a copilot 
trainee. Marlon D. Green told the State Anti-Discrimination Commission 
lie was interviewed by Continental in Denver last June and was denied 
employment. Continental's attorneys denied the Commission's jurisdic- 
tion. challenged constitutionality of the law and denied any discrimination 


► Eastern Air Lines' first Lockheed Electra last week made its maiden flight 
in a test area over the Pacific Ocean in a one hour and 36 minute run. East- 
ern will take delivery of this plane in September and will operate an even 
dozen in scheduled service bv the end of the year. Interior is styled in gold, 
blue and ivory white and is fitted with 66 seats and a lounge. 

► House Appropriations Committee has urged that legislation be passed in 
the current session of Congress to institute user charges on aircraft flying 
for "profit and pleasure’’ to cover costs of airway facilities. 'I he committee 
also rccommcdcd that consideration be given to placing similar fees on 
Defense Department flying activities. 
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BRISTOL PROTEUS 

1300 hours between 
overhauls in 13 months 


airline service 


In just over thirteen months ot airline 
operation, the overhaul life of the Bristol Proteus 705 
jet-prop has been extended from 500 to 1,300 hours — con- 
clusive proof of this engine’s mechanical excellence and 
exceptional reliability. 

First axial engine on the world’s international routes, 
the Proteus is also the first engine to feature the free* 
turbine system, pioneered by Bristol. This system gives 
flexibility in choice of power and propeller speed, produces 
remarkable efficiency over a wide range, and results in very 
low noise and vibration levels. 

Proteus has the lowest specific fuel consumption of any 
gas turbine in service — military or civil. 

Proteus powers the Britannia.TheBristol Proteus* 
most powerful jet-prop in airline service, powers the giant 
Bristol Britannia — currently setting new standards of speed 
and vibration-free comfort on world- wide routes. 

Bristol's famous engines. Proteus is only one of 
Bristol’s famous engines. In addition, there are: — 


Orpheus — a lightweight, medium-thrust turbojet with an 
outstanding power/weight ratio. A derivative of the Orpheus 
— the Wright TJ 37 — has been jointly developed by Bristol 
and Curtiss- Wright. 

THOR — a fully developed ramjet engine, designed for complete 

Olympus — remarkable for great power at high altitude and 
very low fuel consumption. Bristol and Curtiss-Wright have 
jointly developed a civil version of the Olympus — the Wright 
TJ 38 Zephyr. 

cextaurus and HERCULES — radial piston engines with Bristol 
pioneered sleeve-valves . . . renowned for reliability and long 
overhaul life. 

BRISTOL 

> 

Aero-Engines 

BRISTOL AERO-ENGINES LIMITED • ENGLAND 
THE BRISTOL AEROPLANE CO (USA) INC, 

400 PARK AVENUE. NY 22 NY 
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SPACE TEC H NOLOGY 


Scientist Compares U.S.-Red Satellites 


By S. B. Kramer 

On Oct. 4. 1957. diligent and ever- 
expanding Russian science and engi- 
neering astonished the population of 
the western world by placing in orbit, 
about the earth, the first artificial satel- 
lite. 

Sputnik I was the fruit of a concerted 
effort by Russian technical persons in 
what must be a vast program cncom- 
passing the military and purely scien- 
tific uses of missiles and satellites. 'Hie 
appearance of Sputnik II and 111. and 
preliminary calculations on their size, 
strengthen the belief that at least in 
these aspects of engineering and science, 
Russia is well ahead of the United 
States. As is easily recognized now, the 
Russian successes gave some impetus 
to the American program so that at this 
writing there are three American satel- 
lites circling the earth. 

The early Russian success was prob- 
ably due in large part to their ability to 
perfect propulsion systems of substan- 


tial thrust and their prior satisfaction 
with unmimaturized instrumentation 
throughout the launching vehicles and 
• payload. If the current thoughts on the 
weight of Sputnik II arc reasonable, 
then there certainly is every reason to 
believe that an engine of 500,000 lb. 
thrust is being used in the Russian 
program. 

A large group of parameters arc com- 
mon to all the satellites. Table I pre- 
sents a compilation of these parameters 
gleaned from many published articles 
and unclassified sources. 

Satellite Instrumentation 

Instrumentation carried on the Amer- 
ican satellites was announced in the 
press. Details of equipment carried on 
the Sputniks, although partially dis- 
cussed in authoritative releases, must 
in general be surmised. 

Vanguard I, for instance, carried aloft 
a transmitter, powered by mercury bat- 
teries. broadcasting continuous-wave 
signals on 108 megacycles. Transmis- 


sion on this frequency stopped just be- 
fore 8:50 pan. ESI' on April 15, 1958. 
Vanguard I carried, as well, a solar- 
battery transmitter broadcasting on 
108.0s megacycles; the lifetime of this 
unit is undetermined. 

Explorer I and Explorer III are 
presumed to have carried similar equip- 
ment. Table II lists the detailed char- 
acteristics of the Explorer I transmit- 
ters as announced some time after 
launch. To this instrumentation there 
was added for Explorer III an omni- 
directional cosmic-rav counter which 
records into a tape recorder for 100 min. 
and then, upon request, reads out in 
six seconds the contents of the tape. 

Sputnik I. according to releases at the 
time, carried transmitters operating at 
20 megacycles and 40 megacycles, trans- 
mitting interrupted continuous-wave 

It is generally presumed to have 
recorded density and temperature meas- 
urements and broadcast them as well. 

Sputnik II carried transmitters oper- 


Tab 

PARAMETER 

tie 1 — 

VANGUARD 1 

Common Pa 

EXPLORER III EXPLORER 1 

ramet 

SPUTNIK III 

ers 

SPUTNIK II 

SPUTNIK 1 


1958 beta 
7:26 A.M. E.S.T. 

(Ca 



1958 della 

Yar-NW Caspian 

1957 alpha 

Pclgee height (statute mil.) 




n, 1” 

22 Iso 


Perigee velocity (ft. »ec.) 

27,100 

23,700 ^ 

24,300 

26,700 

26,700 


Geometry of satellite 

0.06875 

length = 80 in.) 


height is 

d a7bo\e 

iph °;°' 539 

Weight of launching vehicle (lb.). . . 
Initial thrust (lb.) 

22,600 


65.000 8 

182,000 

182,0001 

264,000 

Lifetime of satellite. 

29.6* yr. 


1,596* day. 

930 days 

162 days 
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Table II I -Comparison of Vanguard and Sputnik 



nting at the same frequencies, and 
powered according to best information 
by chemical batteries, with little or no 
attempt at miniaturization. For the 
dog in Sputnik II. instrumentation for 
recording and telemetering heartbeat, 


About the Author 

Saunders B. Kramer is a physicist/ 
mathematician in the Preliminary Design 
Department of Lockheed Aircraft Corp.'s 
Missile Systems Division at Palo Alto, 
Calif., and has been engaged in satellite 

This article contains results of a sur- 
vev Kramer recently completed on satel- 
lites no" in orbit. The values cited for 
the Russian satellites represents specula- 
tion and calculation bv the author— ex- 
cept for the very few numerics released 
by Russia. For the American satellites, 
the values arc largely a collection of 
available data and calculations based on 
this information. 


buds' temperature, respiration, and as- 
sociated biological data was provided. 
Because of the frequency used, it is as- 
sumed that some ionospheric propaga- 
tion data was obtained. 

It is further surmised that informa- 
tion on cosmic rays and air density was 
gathered and broadcast. 

Orbit Lifetimes 

Based on the published data on Van- 
guard and Sputnik, some orbit-lifetime 
calculations hare been made; the re- 
sults are presented in Fig. 1. For this 
figure, an atmospheric model was em- 
ployed, adjusted to coincide with the 
demonstrated lifetime of the Sputnik I 
satellite body (not to be confused with 
the rocket case). 

The parameter B = C„A/2M is as- 
sumed for the figure to be unity. For 
any vehicles for which B would have 
a different value, the number of revolu- 
tions should be divided by the calcu- 
lated value of B. For example, B for 
Explorers I and III is equal to 2. For 
Vanguard I, B is equal to 8.7. The 
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P-E optical range instrumentation 
provides vital missile data 

checks behavior from production through flight 

SSKSSSK SppjEjjjS® KSSSsSEs 

llltiif SHiSss ciggs-g 

mmm s “ 

lr.*, srstXSS s. t* 

tatitm multiply! TliaTc^fs'for™ ™fgh inertia* 
order of creative engineering, 
number of P-E instruments in 
missile program today demonsti 
the emphasis that Perkin-Elmer pi 
on this singular talent. 
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ACCELEROMETERS 
WILL REDUCE FLIGHT TEST 

TELEMETERING AND RECORDING 

ERRORS UP TO 100 TIMES 
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...and everywhere in between - we'll serve you well 


We have the experience and resources to take an idea — 
yours, ours or a combination of both — and to build 
that idea into a complete weapons, guidance and control, 
or inertial system. Bridging this gap effectively and 
within budget and time limitations is our business — has 
been for 18 years. Perhaps we have the very research, 
engineering and manufacturing talents you’re looking 


for. We'd like to tell you more about them — and about 
how the military and industry use them in projects which 
require creative thinking and painstaking accuracy. 

WRITE: MECHANICAL DIVISION of GENERAL MILLS 


MECHANICAL DIVISION 



lanuarv, 1958. information forwarded 
from Moscow on Sputnik I. 

Among the data so published were 
figures of 264,000 lb. for the first-stage 
thrust. 4,500 nipli. (6,600 ft./sec.) first- 
stage burnout velocity, 79,000 1b. for 
the second-stage thrust, and 12,000 
nipli. (17,200 ft./sec.) second-stage 
burnout velocity. 

Weight Estimates 

From data in this journal on the 
thrust levels and burnout velocities for 
the Sputnik trajectory applicable to the 
184 lb. payload configuration, the fol- 


lowing weights were estimated: 

• Initial lift-off 176.000 lb. 

• Impulse propellant 

first stage 118,000 lb. 

• First stage burnout 5S.OOO lb. 

• Second stage launch .... 51,230 lb. 

• Impulse propellant 

second stage 36,886 lb. 

• Second stage burnout .... 1 4. 344 lb. 

• Third stage launch 9,524 1b. 

• Impulse propellant 

third stage 5,524 lb. 

• Third stage burnout .... 4,000 lb. 

• Fixed weight 1.876 lb. 

• Payload 2,124 lb. 


Such a configuration satisfies an 
ICBM requirement for a ballistic range 
of 5,500 naut. mi. if the third stage is 
removed and a warhead added. If the 
Sputnik I vehicle comprised two booster 
stages and a solid-propellant final stage, 
it is reasonable to assume that the pay- 
load would be limited to approximately 
1S4 lb. 

Sputnik II would have featured a 
complete third stage: under those cir- 
cumstances. performance limitations 
could have restricted the payload to the 
1,120 lb. actually attained. With opti- 
mum performance, the payload can still 
grow to the 2,124 lb. shown, not includ- 
ing the structural fixed weight that must 
go into orbit with the payload. 

If the Russian state of the art with 
respect to performance is lower than 
ours, the effect on these estimated data 
is simplv to increase the initial lift-off 
weight, without ohanging the final pay- 
load weight If, on the other hand, their 
performance betters ours, the initial lift- 
off weight can be less. Again the pay- 
load remains the same. 

Other Alternatives 

lire other alternatives are that the 
Russian state of the art with respect 
to propulsion and structure is lower or 
better than the present state here. Such 
change would decrease or increase the 
maximum payload shown. 

An interpretation of the thrust levels 
as noted leads to a possible conclusion 
that the Russian ICBM performance 
level is slightly below our own: this 
would indicate an initial launch weight 
for Sputnik III higher than that shown 



NOW IN 

VOLUME 

...the TC-J06 

(USAf TYK MA-IA) 

PORTABLE 
STARTING UNIT 
for 

LARGE /" 
AIRCRA 


PRODUCTION 

AT C.A.E. 


Typical of the fine results of Continental development is 
the TC-106 portable starting unit for large jet aircraft. This 
advanced new model, with a high performance turbine 
compressor as its heart, weighs one-third less than its 
predecessor, yet has 17 per cent higher output, and in 
addition, other important qualities: greater mobility, less 
noise, and a completely automatic control system. ... It 
is now in volume production at the Continental Aviation 
and Engineering Toledo plant. 
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Another in a series on commercial aircraft 
operations ... and why these operators, like the major 
airlines, prefer Champion Spark Plugs. Noted aviation 
authority reports on Allied Helicopter Service... 


Uncommon Endurance 




1 he romance of the whirlybird is a dead 
duck so far as Allied Helicopter Service is 
concerned. Allied works its unglamourous 
craft — murderously. 

Headquartered at Tulsa, this unusual 
eight-year-old "rugged-duty outfit” hires 
out on a world-wide basis — spraying, ex- 
ploring, patrolling, surveying, hauling . . . 
frequently under almost unbelievably 
grueling conditions, jungle to Arctic. 

As Roy B. David, Allied's President, 
told me: “For men, it’s all work. For 
machines, it’s just 
plain hell.” 

A colorful Okla- 

whose work in cor- 
porate aviation law 
led him to the found- 
ing of Allied, David 
speaks with undis- 
guised admiration 
for his toiling heli- 
copters : 

“These are no dolled-up glamour birds. 
We tear them down, here in our shops — 
airframe to engine— down to the last nut 
and bolt. We custom-overhaul them from 
the ground up. We weld and innovate. We 
don’t care how pretty they are. They've 
just got to be tough, beefed up to with- 
stand terrific punishment. 

“No engine goes in service until we've 


made it precision-perfect — able to take 
almost incredible overwork despite abra- 
sive sand and humidity, subzero weather 
and hot, thin altitudes. That's why Cham- 
pion Spark Plugs are so vitally important 
to us: They insure dependability of a good 
engine. Without a 100% dependable 
engine, you can wash out in short order 
in an operational grind like this.” 


SPRAYING, SEEDING 

Allied's main operation now is crop and 

ture lands, forests, rights-of-way, canals 
and ditches, rice fields; insecticides on 
croplands, forests, cities — plus seeding of 
broadcast crops, pine forests, strip mines, 
grazing lands. 

On the foreign front. Allied is spraying 
50,000 acres of bananas per month in 
Guatemalan river-bottom. Eight ’copters 
plus pilot and mechanic crews are on the 
job. This operation represents a 5-million- 
dollar-a-year crop savings to banana 
growers, David said. 

Rugged duty, for certain: With skids 
ofttimes touching banana leaves — darting 
in and out of jungle-bordered corners, 
day after day — each second of flight is 
critical. There can be no margin for error. 
Pilot, airframe and engine must be 
superbly/?/: 





“We pull our custom-tailored engines 
every 600 hours, clean spark plugs every 
50,” David said. "And fortunately for us, 
we can buy Champions in Guatemala 
City — as well as nearly any place else in 
the world. 

"Helicopters, you know, work plugs 
much harder than do other aircraft, sub- 
ject them to much severer operating con- 
ditions. When you consider that heli- 
copter engines operate constantly at the 
high RPM that airplanes use only on 
takeoff — which means high electrode 
erosion and shorter plug life— this 



(Adve 




should floor you as it has us: 

“Our plug life is 600 hours." 

One of Allied’s more spectacular home- 
front projects involves spraying 1 ,000,000 
acres of mesquite in Texas and dense 
scrub in Oklahoma : “Remove that worth- 
less mat and you'll have the best cattle 
country and farmland in the U.S.,” rec- 
lamation experts had predicted. 

“Carving farm and rangeland out of 
backcountry like that really gives our 
grasshoppers a workout," David told me. 
"And already a lot of that ‘worthless mat’ 
is cow-belly-deep in grass!" 

On an “ordinary” herbicide and insec- 
ticide spraying job, I watched Allied 'cop- 
ters clipping along the ground and shud- 
dered. I watched them snuggle into corners 
of fields — right up to border vegetation 
and obstructions — then pivot sharply "at 
the last minute,” spraying again, without 
drift, a return swath in three to five sec- 
onds. They'd land anywhere, anytime — 
taking on fuel and chemical in mere 
minutes. Then off again. 

"That's real precision work,” David 
said pridcfully.“lt’s more than teamwork. 
Like the old cowhand and his horse, the 
helicopter pi lot and his mach i ne must oper- 
ate as one unit. The man out there. Herb, 
is a part of his 'copter — and that engine is 
his heart. He wants it strong — fired to life 
by dependable spark plugs.” 

Allied has sprayed several thousand 



miles of power line and railroad right-of- 
way from Texas to Illinois. A special con- 
trolled width device — developed by Ozzie 
York, Vice President-Maintenance and 
former RAF pilot — cuts a swath without 
harming valuable crops or timber to 

In Allied’s vast forest and range rec- 
lamation projects, this equipment is used 
with chemicals that kill certain plant 
species without harming desirable vegeta- 
tion: pine stands aloof and healthy, for 
example, while other trees and under- 
brush die. 


SURVEYING 

From Arizona to Alaska and Iceland, 
Allied has done government surveying 
and transplanting of heavy equipment 
and manpower where it's ofttimes im- 
possible by other means. 


In Iceland, Allied operated with the 
U.S. Army Map Service. 

In Government uranium exploration in 
Alaska, Allied had to heat motor oil 
before it could be used: "I swear, when 
it’s 40 below up there, I think we must 
have sometimes drunk the oil and poured 
hot coffee in the 'copters, so unromantic 
was that duty!” David said. 

With the U.S. Geological Survey and 
Atomic Energy Commission, Allied 'cop- 
ters invaded 17,000 square miles of some 
of the most inaccessible wilderness on 
earth— the Four Corners country of Utah, 
Arizona, Colorado and New Mexico. 
Here, Allied helicopters bucked wind cur- 
rents from gorge bottom to heights where 
hot, thin air made hovering nearly im- 
possible. They shuttled surveyors to 
hundreds of these pinnacles— averaging 
8 to 10 miles apart — so they’d have 
abundant triangulation points for map- 
ping 20- to 40- foot contour intervals. 
They lugged up machinery, explosives and 

thermodensity lift— they’d haul boulders 
several thousand feet up from the 

In Alaskan Geological Survey oper- 
ations, 'copters pitched among icy 
mountains to cut field costs for mile-to- 
inch mapping from S25 a square mile to 
less than S8. 

OIL EXPLORATION 

Allied has operated under contract to 
major oil companies from South Ameri- 
can jungles through Louisiana swamps to 
the Canadian Rockies and Alaska. 

Before first wells came in on now pro- 
ductive southwestern United States test 
sites. Allied whirlybirds were scouting the 
badlands for Gulf Oil. Explosives used in 
refraction shooting were shuttled quickly 
from “shot station" to "shot station" in 
this almost impossible country. Such treks 
previously took 100 men, each packing 
one case of dynamite, three days. 

In Alaska and the Canadian North- 
west, Allied's "grasshoppers" opened 
previously inaccessible areas for Phillips 
Petroleum, hauling supplies as well as 
flying geological survey missions. 

In South America, Allied packed in- 
struments, drills, explosives and camp 
supplies through dense jungles — covering 
in 45 minutes what had taken natives six 




days to traverse. Here, Champions pro- 
tected against hazardous flashover caused 
by hot, moist operating conditions. 

In our own Gulf States, Allied air-lifted 
to isolated swamps everything from drill- 
ing apparatus to explosives. Seismograph 
crews didn't even get wet feet: the pon- 
tooned "copters dragged surveyor chains, 
held the stake and flew sideways, up, down 
and backwards at the surveyor’s signal. 


PATROLLING 

“Rugged” characterizes Allied’s patrol 

With the Tennessee Valley Authority, 
for example, Allied ’copters skittered 
along S.000 miles of high-voltage trans- 
mission line for3 Vi years fora closccheck 
of line or insulator damage — impractica- 
ble by ground inspection. 

On frost control projects in Oklahoma 
and Kansas, Allied flew low along tele- 
phone-telegraph lines so powerful rotor 
downdraft would jar accumulated ice off 
wires threatening to snap! 

“Whether hopping about a pocked 
desert or combing bugs out of the jungles, 
it's rugged duty that you have to live with 
every day to really comprehend," David 
said. "It takes quite a crew, quite a craft, 
quite an engine — and, quite a spark plug. 
You can't buy a more serviceable, de- 
pendable spark plug than Champion. We 
know. We've got the operation to prove it 
— as 1 used to say in the courtroom — 
‘beyond any shadow of a doubt.’ ” 


CHAMPION SPARK PLUG CO. 
TOLEDO 1, OHIO 



Three-axis control at ajj speeds and altitudes 



The Honeywell Three-Axis Turn Rate Transmitter, featuring three Gnat miniatur- 
ized gyros, was selected for the new Convair F-106 "Delta Dart" all-weather jet inter- 
ceptor. Built into the stability augmentation sub-system of the jet's flight control system, 
the Transmitter detects rate of turn about the yaw, pitch and roll axes and responds 
with an output signal whose voltage is proportional to these input rates of turn. 

This system is designed to operate under the most severe environmental conditions 
to which a combat aircraft might be subjected. The Honeywell Gnat Rate Gyros are 
easily capable of withstanding the severe shock, vibration and temperature require- 
ments of this application and as such are mounted directly upon the base casting with- 
out shock mounts to optimize dynamic characteristics of the system. 

The electronic portion of the Turn Rate Transmitter amplifies and demodulates the 
Gyro output signals to provide polarity reversing d-c outputs proportional to the corre- 
sponding input rate to each Gyro. 

Investigate Honeywell's ability to develop, engineer and produce flight control systems 
for today's most advanced aircraft and missiles. Write for Bulletin GN to Minneapoiis- 
Honeywell, Boston Division, Dept. 11, 40 Life Street, Boston 35, Mass. 
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above. The pavload should still weigh 
* tween 2,000 and 2.500 lb. 

Sputnik Ill’s radio frequency on sig- 
nals is 20.003 me. A second frequency, 
which could be a second transmitter or 
harmonic of the first, is at 40.01 me. 
The Russians may make a try at re-entry 
and an ablation shield may be included 
in the cone to protect the capsule. 
Lockheed Missile Systems Division has 
noted that the cone is tumbling at 
about +4 rpm. 

REFERENCES 


(All persons below are Lockheed Mis- 
sile Systems Division employes.) 



Star Tracking Unit 
Operates in Daylight 

Hawthorne, Calif.— By long focal 
length electronic scanning of infinitesi- 
mal sector of sky. automatic star track- 
ing system developed by Northronics 
Division of Northrop Aircraft. Inc., can 
operate during daylight as well as night 
hours. 

Unit scans so small a part of sky that 
high ambient light of normal daytime 
does not affect its ability to locate, 
lock on, and track a star, even one fairly 
close to the sun, according to North- 
ronics. Small amount of light differen- 
tial produced by the star being tracked, 
in comparison to normal light in the 
part of sky being scanned, is amplified 
by the system to a quantity usable for 
lock-on and tracking. 

Scanning and tracking system will be 
iis-ablc for space navigation as well as 
for stellar guidance system for guided 
missiles such as Northrop's Snark, 
Northronics points out. It also can be 
used as a check on inertial navigation 
systems when not an integral part of an 
automatic stellar navigation svstem. 

Kodak Studies Problems 
Of Missile Photography 

Investigation of problems involved in 
photographing missiles in flight reveal 
that the effectiveness, resolving power 
and sharpness are improved as film sen- 
sitivity decreases. Therefore, the "slow- 
est” film that can be exposed in the sys- 
tem is usually the most effective. 

Research, in progress at Eastman Ko- 
dak, Rochester, N. Y., also brings out 
the importance of correct exposure in 
photographing missiles. Kodak reports 
that with incorrect exposure, smaller 
missiles can be completely lost. 




Integral design 

ROTORS 


Blades and hub are 
machined from a single 
forging, eliminating welds 
and inserts, thereby increasing 
reliability. Symmetrical and 
tapered blade configurations. 
Research and development 
work invited. 

Write or phone today. 
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AERONAUTICAL ENGINEERING 



CARAVELLE No. 1 prototype, carrying Scandinavian Airlines System markings, touches down after another in series of flight tests. 


How Sud Builds Caravelle Jet Transport 

By David A. Anderton 

Toulouse, France— Sud Aviation's first 
production Caravelle. soon to he de- 
livered to Air France, has been rolled 
out of the final assembly area here. 

Behind it on the line arc about one 
dozen more, destined for both the 
1' tench national carrier and Scandi- 
navian Airlines System. Air France gets 
sis and SAS gets sis of these first 12 
production planes. Both carriers expect 
to introduce the twin-jet aircraft into 
European service next year. 

Total firm orders for the Caravelle 
are for 26 airplanes: Air France has 
bought 1 2. and has an option on 12 
more; SA.S bought six and has optioned 
19: Varig has ordered two. Finnair 
O/Y bought three and Air Algetic pur- 
chased three. Delivery schedules call 
for all firm orders to be filled bv April. 
I960, at the latest. Thus Sud Aviation 
is committed to deliver only 26 Cara- 
vcllcs during the next two years. It is 
this low average delivers' rate that lias 
caused so much misunderstanding 
about the capacity and the ability of the 
French firm to turn out airplanes. 

After visiting any of the production 
factories operated by Sud. a technical 
observer is impressed by Caravelle tool- 
ing. which reflects latest techniques in 
quality and quantity production. Sched- 
uling. quality control, visual aids for 
assembly-line workers, factory lav- 



VERTICAL tail jig is massive triangular structure fitted to second Air France Caravelle. 
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WING STRUCTURE and vertical stabilizer attached, Air France's second production Caravelle 


toward 
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WING-FUSELAGE intersection changer (right center) is used to guarantee interchangeability of this critical connection. 
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■ASIC CHIP NEVER LOOSENS 
Socket and unique lockring in Seal-Lock fit- 
ting exert unshakable grip on hose. Once ap- 
plied, this hold need never be disturbed when 
adjusting elbows. Lockring keeps initial grip 
strength no matter how much or how often 
elbow is swiveled ... an exclusive Seal-Lock 
safety feature . . .extra blow-off insurance. 

STAYS LOCKED AND LEAKPROOF 


PARTS INTERCHANGEABLE - TRULY REUSABLE 

Ideal for mock-up work. Substitute an elbow 
for a straight nipple or vice versa. Permits 
quick repair of damaged nipples. No need to 
change hoses or touch socket to change cou- 
plings. Parts are hardened . . . can be reused 
again and again. Send for Bulletin RF-1. 



Roseland, New Jersey . Western Plant: Burbank, Calif. • Southwestern Plant: Dallas. Tex. 
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outs, all arc on a par with the best in 
the United States. Man-hours of labor 
per pound of airframe weight also 
compares directly to the figures reached 
in the United States. 

In spite of this, the feeling persists— 
particularly among American and Brit- 
ish engineers— that Caravclle produc- 
tion is too slow. It's probably the result 
of comparisons, made without too much 
attention to the circumstances, that has 
produced this feeling. 

For example, both Boeing Airplane 
Co. and Douglas Aircraft Co. will com- 
plete deliveries of their current firm or- 
ders for jet transports by the summer of 
I960, according to their present sched- 
ules. Each firm will have turned out 
about 1 50 four-jet transports during the 
same time interval that Sud will be de- 
livering 26 twin-jet transports of much 

But the number of employes who 
are responsible for transport production 
in the Douglas Santa Monica division 
probably is about the same as Sod's to- 
tal employment of approximately 22.- 
000. And besides the Caravclle. Sud is 
building parts for other French firms 
under subcontract, plus its own Vau- 
tour all-weather fighter-bomber, the 
Aloucttc helicopter, and a limited num- 
ber of experimental and development 
planes like the Trident and Baroudeur, 
plus some effort on missiles. 

Total number of persons, including 
the subcontractors, working on Cara- 
vclle production is about S.000. 

Even this does not make the Cara- 
vclle production compare directly with 
that of the Boeing 707 series or the 
Douglas DC-Ss. Many other factors 
enter the Caravclle picture. Some of 
them must be understood before any 
valid comparisons can be made between 
Sud's production rate and that of any 
other company. 

Production Problems 

Ask an American production engi- 
neer if he would like to have the job 
of producing airplanes in France. His 
first reaction is almost certain to be 
strongly negative, not because he be- 
lieves the French don't know produc- 
tion, but because he lias some knowl- 
edge of the environment. 

American production experts, visit- 
ing Europe for the first time, are invari- 
ably impressed with over-all knowledge 
of production problems and the appli- 
cations of new techniques. What they 
don't generally see are the difficulties 
that beset a company at every turn: 

• French governmental instability has 
a demoralizing effect on administrative 
levels in private industry. "How can 
we plan a long-range program." said a 
French engineer, "when we won't even 
know if we will have a budget tomnr- 
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new BRIDGEPORT AIRCRAFT VALVES 
with “wear-proof” CAPTIVE SEAL 

Even abrasive particles in the fluid or air stream cannot damage 
the seal in these small, lightweight Bridgeport Aircraft Valves. 
Balanced design exclusive Captive Seal prevents “blowouts”. 
O-ring is held securely by steel retainer which provides two 
breaking points that instantly release pressure unbalance when 
seal is broken. 

The complete line of Bridgeport Aircraft Valves is designed for 
rapid response . . . high pressure . . . low power consumption . . . 
no seal wear, fitting or lapping . . . and easy maintenance right 
in the field. 

Write for complete specifications and engineering data in our 
new 8-page Aircraft Valve Catalog H-402. 

JjL 
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HOW CAN AN 
ANTI-MISSILE MISSILE 
TELL A DECOY 
FROM THE REAL 
MCCOY? 

T o confuse anti-missile missiles, an incoming missile 
may explode its final stage rocket casing as it approaches 
target. The resulting fragments would surround and travel 
with the missile, acting as decoys. 

This is only one of the AMM guidance and arming-fuzing 
problems. 

There is also the fantastic closing speed of the two mis- 
siles which allows only seconds to resolve and relay course 
correction data to the launched AMM. And there are en- 
vironmental problems of extreme acceleration, vibration, 
velocity and heat that exceed even those found with ICBMs. 
At Honeywell, however, solutions are in sight. 

The decoy problem may be solved by detecting a piece of 
the enemy missile near the center of the fragment cloud and 
ignoring individual pieces. Or, if the fragment cloud does 
not exceed the effective explosive radius of the AMM war- 
head, the AMM fuse can simply act on the entire cloud. 

For further information, contact Minneapolis-Honeywell, 
Military Products Group, 2753 Fourth Avenue, South, 
Minneapolis 8, Minnesota. 



The fuzing system for Sidewinder is now being manufactured 
by Honeywell in quantity. And Honeywell is also producing 
systems, sub-systems and components for ASROC, Wagtail, 
Thor, Titan and many classified missiles. This broad systems 
experience makes Honeywell the logical company for 
anti-missile missile development work. 

Honeywell 
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What’s new in [TITANIUM] welding: 


Resistance and fusion welding as fabrication 
procedures have become increasingly important 
with the advent of missiles and aircraft designed 
for sustained operation at Mach 3 and better. 

Titanium alloys are available which provide 
fusion-weld efficiencies of 100 percent, and 
spot-welded joints with excellent load carrying 
capacities. 

Through its new Toronto, Ohio, rolling mills 
—designed specifically for titanium operations 
■ — Titanium Metals Corporation of America 
can provide light-gage flat-roll weldable prod- 
ucts of consistently highest quality, on the 
fastest delivery schedules, at the lowest possible 
price in the industry today. 

Q. Whot are the leading welding grades? 

A. Ti-75A, a single-phase unalloyed grade 
Which is readily formable; Ti-5Al-2.5Sn, a 
Single-phase alloy grade which provides excel- 
lent resistance to oxidation up to 1200°F; and 
Ti-6A!-4V, a duplex-phase alloy grade with 
guaranteed minimum tensile strengths to 130,- 
000 psi. Guaranteed minimum mechanical 
■properties of these grades are: 



Q. Are special precautions required for weld- 
ing these grades? 

A. Titanium is spot-welded more readily than 
aluminum and many of the carbon and low 
alloy steels, and requires no special precautions. 
Spot-weld machine settings used for titanium 
and stainless steel are very similar. 

Titanium is fusion-welded with inert-gas- 
shielded arc welding techniques and joint de- 
signs which are also similar to those used for 
other metals. Two fundamental principles must 
be considered: 

1. Coated electrodes and other fluxing com- 
pounds cannot be used. 

2. Titanium weld joints must be shielded 
from the normal atmosphere with an inert 
blanket of argon or helium during welding. 
Q. Does that mean chambers are mandatory 
for fusion weldng? 

A. No. Open air welding is adaptable to pro- 


duction operations when both root and face of 
the weld are protected from the air. Small parts 
and complex shaped weldments which are diffi- 
cult to shield adequately may still be welded 
more easily and economically inside a chamber. 
This is described in detail in TMCA’s publica- 
tion, Titanium Welding Techniques, Engineer- 
ing Bulletin #6. 



Q. Are titanium welds more susceptible to 
corrosion attack than the base metal? 

A. Titanium welds offer the same excellent 
corrosion resistance as the base metal. Stabiliz- 
ing heat-treatments, employed with many other 
materials, are not required. 

Successful welding is a key factor in today’s 
designs. It enables designers to draw upon ti- 
tanium's unique combination of properties: 
light weight, corrosion resistance, and ability to 
withstand operating temperatures from -300°F 
to 1 000 3 F — for the added performance vital 
to these uniquely critical times. 

Titanium Metals Corporation of America 
has just completed the first comprehensive 
study of welding techniques yet published by 
the industry. This 32-page publication draws 
upon metallurgical considerations to recom- 
mend and explain techniques required for qual- 
ity titanium weldments. 

Titanium Welding Techniques, as well as 
other publications, in the most extensive data 
library in the industry, is available from Ti- 
tanium Metals Corporation of America, 233 
Broadway, New York 7, New York. This Im- 
portant literature is yours for the asking. 


TIMET>«> 

TITANIUM METALS 
CORPORATION OF AMERICA 

233 Broadway, New York 7, N. Y. 


Clip out and mail coupon 
for helpful Engineering 
Data on TITANIUM 
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NUMBER two prototype's dorsal fin lias been extended forward on fuselage top for antenna. 


unintentional or intentional, have 
wreaked havoc in cost control. 

• French law specifies a three-week va- 
cation for labor during the summer. 
Most companies comply with this by 
shutting down for the period. Sud 
closes during August, so that the holi- 
day knocks a full three weeks out of the 
production year. 

• “Add to this the strikes," said another 
engineer, “which never take less than 
seven days out of our work year, and you 
find that you are scheduling for an 
1 1-month year.” 

• France recognizes 1 1 legal holidays 
compared to eight in the U. S. 

Other Factors 

The strikes, even though they last 
for a short time, have a way of affecting 
production for longer periods. The re- 
cent 24-hr. transportation strike in 
France stopped the motion of all goods 
by road and rail, sea, canal and air. 
Railroad yards and truck terminals and 
docks filled with undelivered wares. 

Sud Aviation at Toulouse, which re- 
ceives Caravelle components from all 
over France, was hit like every other 
plant. Deliveries of assemblies stopped. 


In the early stages of production 
build-up, there had been little time to 
stockpile parts, and such a shortage was 
felt quickly. Furthermore, its effect is 
not directly proportional to the num- 
ber of days delay, but something like a 
hyperbolic function where the produc- 
tion delay shoots up out of all propor- 
tion to the actual time lost. 

On top of all this is the French labor 
pool, a problem for all the country’s in- 
dustry. “The only way we could build 
more Caravelles is to get more people 
down here," said a Sud executive. “We 
would have to build housing, schools, 
shops, churches, cafes and sport 
grounds and even then they would say. 
•\Vhv should we move down there? We 
like it here!’ And they would stav right 
where they are now. That's why we 
take the work to the workman: that's 
why the Caravelle is built in 11 dif- 
ferent locations.” 

Caravelle components and major as- 
semblies are manufactured in six Sud 
plants and bv five major subcontractors. 
Production breakdown is like this: 

• Basic wing box structure is built at 
Sud's Bouguenais factorv, near Nantes 
or. the Bay of Biscay. This factorv has 


Caravelle Details 


Dimensions: Overall span of the 20-deg. swept wing is 112 

ft., 6.4 in. Fuselage is 

pressurized for 85 ft of its over all length of 10-f ft., 10 in., 

which is also the maxi- 

mum airplane length. Height to the tip of the vertical tail is 28 ft., 6 in. 

Weights: Maximum takeoff gross weight is 94,800 lb„ max 
90,400 lb. Weight empty is 51,800 lb. 

mum landing weight is 

Searing: Internal arrangement provides space for either 64 fi 

rst-class passengers, four 

abreast, or 80 tourist class passengers in fivc-abrcast seating. 

Each row of scats has 

Powerplants: Two Rolls-Royce Avon 512 turbojets, com 

lerciallv equivalent to 

RA.29, each rated at 10,500 lb. sea level static throst. Pro 
engines. 

otypes have Avon 526 

Performance: Guaranteed craisc speed 445 kt„ equivalent to 

Mach 0.77. Maximum 

range not using reserve fuel, is 1,950 stat. nil. with tourist loa 


with first-class loading. Takeoff ran witii one engine cut at 


to CAR 04b and with takeoff weight of 94,800 lb., is 5,400 
same CAR requirements and 90,400 lb. weight is 3.300 ft. 

ft. Landing run under 

Costs: Figured by the Air Transport Assn, method, direct 


Caravelle are quoted at about 1.2 cents per naut. mi. ove 
about 1,200 naut. mi. 

Price: Advertised last year at approximately $1,950,000. 

an optimum range of 



BENDIX GEAR HEAD 
MOTORS AND 
MOTOR GENERATORS 

Onc-sourcc engineering of complete 
package • Volume -production prices • 
Wide range of frame sizes with immediate 
delivery on size 8s • 18 standard size 8 
gear ratios from 10:1 to 5250:1— lower, 
higher, and intermediate rados available 
on special order • High operating torque 
capacities • Compact, lightweight pack- 
age • Corrosion-resistant gears • Ball 
bearings— ABEC 5, or better • AGMA 
precision 2 gears, or better. 


Another reason why . . . 



For complete details on new Bendix Gear 
Head Motors and Motor Generators, and 
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one of the largest collections of ma- 
chine tools in Europe, housed in almost 
1.000,000 sq. ft. 

• Wing rear section and leading edge 
are produced by the Saint-Nazaire plant, 
also near Nantes. Primary responsibil- 
ity of this shop is Vautour production, 
and the buildings are set up for both 
component production and final assem- 
bly of complete aircraft. Total floor area 
is about 750,000 sq. ft. 

• Flaps are made at Rochefort, between 
Nantes and Bordeaux. Major product 
here is the tail unit for the Vautour 
and Djinn helicopters. Floor area is 
about 280,000 sq. ft. 

• Forward fuselage section is built at 
Marignanc, near Marseilles. This sprawl- 
ing complex of buildings has a covered 
area of about 800.000 sq. ft. 

• Rear fuselage is subcontracted to the 
Soeiete Lateeoerc. in Toulouse. 

• Engine nacelles, horizontal and verti- 
cal stabilizers are subcontracted to Fiat 
s.p.a. in Turin. Italy. 

• All control surfaces are produced by 
another subcontractor. Forges dc la 
Boissiere. 

• Landing gear design and production 
is the responsibility of Society Hispano 
Suiza, formerly a major engine producer 
but now mating important contribu- 
tions to landing gear design. 

• Powerplants are Rolls-Royce Avon 
512 turbojets supplied by the British 
company. 

• Fuselage cylindrical section, final as- 
sembly and flight test is handled by 
Sud's complex of plants near Toulouse. 
Caravelle prototype shop and design 
offices arc at Blagnac. General produc- 
tion engineering, machine shops, riv et- 
ing and spotwelding is done at St. Eloi. 
Final assembly line and the flight test 


area is at St. Martin-du-Touch. Total 
area of the three Toulouse plants is al- 
most 1.5-million sq. ft. 

At the beginning of April, major com- 
ponents for the first 10 Caravclles were 
either in assembly stages or completed 
and waiting installation. Two proto- 
types were flying, the first production 
plane for Air France was being rolled 
out. the tank-test fuselage was being in- 
stalled in the water-test facility and the 
static-test airplane was about ready to 
start its program. 

Almost all of the final assembly area 
had been cleared for spotting of the air- 
planes being readied for flight. A few 
small jigs and fixtures remained from 
earlier production programs, but these 
were fast disappearing. 

The final assembly hall at the St. 
Martin plant is about 700 ft. long and 
500 ft. wide, and can be thought of as 
holding three bays: fuselage center sec- 
tion build-up, airplane build up, and 
final assembly and pre-flight. 

Fuselage build-up is conventional, 
with circular rings and frames built on 
horizontal jigs to one side of the assem- 
bly area. Pairs of these rings are set into 
jigs at the rear of the hall and skinned, 
tc form a complete annular structure 
including the fuselage door. The rest of 
the fuselage is built up in four length- 
wise panels on separate fixtures. Two 
of these arc simple upper and lower 
shells consisting of partial ring formers, 
stringers and skin. The other two arc 
window panels. All four arc assembled 
in jigs at the next line station after the 
ring buildup. 

At this station, fabrication work of 
the Toulouse plant ends, and the com- 
ponents made in other locations begin 
to feed into the line. Stations 50 and 
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General Electric Announces New Electric Power Package 

TURBONATOR 



New, Self-cooling electric power generating system 
increases aircraft and missile performance THREE WAYS... 


Up to 50% lighter than competitive sys- 
tems, yet . . . capable of delivering 40,000 
watts of 400-cycle power, General Elec- 

Extensive development tests have al- 
ready proved the feasibility, reliability of 
this new design— demonstrated the tur- 
bonator’s ability to . . . 

1. Reduce system size and weight — 
Common shafting of the AC generator 
and 24,000 RPM air-turbine eliminates 


speed reduction gearing— minimizes sys- 
tem size — offers extraordinary savings in 
weight over competitive systems. 

2. Eliminate external cooling penalties 
Self-cooled by turbine exhaust air, the 
turbonator eliminates penalties associ- 
ated with external cooling. 

3. Air-condition generators at high Mach 
numbers — Utilizing the turbonator prin- 
ciple, it is possible to increase high-Mach 
ambient performance of any generator. 
For example, under full load, Mach 3, 


80,000-ft operating conditions, winding 

below ambient, 300 F below temperatures 
reached by conventional systems. 

highly precise steady-state accuracy — 
and a frangible turbine wheel for opti- 
mum overspeed protection. 

If you'd like more information on turbo- 
nator development just fill out and mail 
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51, next down the line, arc build-up 
locations for the complete fuselage. Fin- 
ished fuselage structures leave these 
jigs for four stations on the line: 32, 
40, 41 and 42. 

These four stations start the interior 
installations and basic systems that go 
with the fuselage. Meantime at the 
next line station, a set of wings is being 
readied for the first fuselage out of the 
installation fixtures. 

Fuselage and wing are joined and 
moved down the line to station 50. 
where a huge triangular jig is used to 
install the vertical tail onto the stub fin. 

From here the airplane moves side- 
ways and forward to the spotting area, 
where it will receive the horizontal tail, 
engine nacelles and powerplants, and be 
completed and cleared for pre-flight 
checks. 

Caravelle Waik-Around 

First impression of the complete 
Caravelle is that it is a little airplane, 
low-slung and lovely. You can reach up 
and touch the wingtip; you have to 
squat to get under the fuselage. A few 
steps up a ladder, and you can look into 
the engine inlet or tailpipe. 

Dimensionally it is within a few feet 
in each direction of a Douglas DC-6B, 
and yet the Caravelle looks much 
smaller. 

Since the prototype was designed and 
built there have been only a few 
changes in appearance. The leading- 
edge wing flaps used on the prototype 
have been eliminated on production air- 
planes and fixed on the prototypes. The 
Rolls-Royce Avon engines have been 
moved forward to improve center of 
gravity position, and nacelles are longer 
as a result. Engines now have tailpipes 
and these are angled inward to reduce 
even further the already small dissym- 
metry of single-engine operation. Dorsal 
fin has been extended forward along 
the top of the fuselage for a communi- 
cations antenna. 

Inside the aircraft, two more rows of 
seats and windows, and the correspond- 
ing fuselage length, have been added. 
Additional a.c. electrical capacity will 
go into the production deliveries for 
galley equipment. The de Havilland 
Comet nose, which was originally 
bought intact from dc Havilland, lias 
been completely redone inside to match 
Air France, SAS and other airline re- 
quirements and to meet many of the in- 
strumentation standards set bv pilot and 
engineering groups. 

One noticeable external feature of 
the Caravelle is the drag parachute, 
which Sud lists as "suggested” equip- 
ment for an operator. Normal landing 
runs of the plane are very short, some- 
thing on the order of 3,300 ft. under 
the conditions of CAR 04b. But if the 
brakes fail, the operator will appreciate 
the insurance of the drag chute. Sud 


For accurate, reliable acceleration 



PRECISION 
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ACCELEROMETERS 
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Pacific’s family of accelerometers are 
designed, developed and tested to meet 
almost any acceleration measurement 
requirement. Their custom design pro- 
vides excellent reliability and accuracy 
for many critical applications — com- 
bining features of lightness with high 
precision characteristics. 

Pacific’s accelerometers can be incorpo- 
rated into your own designs at an early 

Each of the basic models illustrated at 
the right is representative of a scries of 

characteristics. They are available and 
were developed to satisfy a special re- 
quirement but can now be considered as 
standard production items... completely 
tooled, qualified, proved in actual use 
. . . ready for immediate order. 


For complete information on a Pacific 

quirements ... or on a modification of 
these units, WRITE TODAY. The engi- 
neering skill and creative ability of 
Pacific Scientific are at your service. 
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engineers believe that thrust reversers 
arc some distance off yet. 

A little detail is the rectangular hole 
in the big wing fence, which has been 
supposed to be everything from a stall- 
naming indicator to a Mach meter. It 
has four fine wires strung across the 
opening. Actually it is a fuel system 
vent, located in an area of moderate 
negative pressure. The wires are to 
beep out birds which nested in the cut- 
cut when the prototypes were in the 

Sud’s Toulouse engineering and de- 
sign teams, headed by Pierre Satre. 
chief engineer, and Etienne Escola, 
chief designer, have produced an out- 


standingly good airframe and aerody- 
namic layout, most engineering observ- 
ers agree. From the over-all concept, 
which set the now-popular tail layout 
for jet engines, to the detail design, the 
Caravelle shows the result of careful and 
contemporary design engineering. 

One example is the use of circumfer- 
ential straps around the engine bay sec- 
tion as crack stoppers, or as fail-safe 
structure. These straps have been tested 
extensively in England by the Royal 
Aircraft Establishment (AW Mar. 10. 
p. 45) and in the United States by the 
National Advisory Committee for Aero- 

One other example is that the air 


conditioning system, which provides 
one pound of fresh air per minute per 
passenger, is completely muffled. "It 
wouldn't have been necessary if we had 
propellers to mask the noise,” said an 
engineer, "but the interior is so quiet 
otherwise that the air-conditioning 
sounded like Niagara." 

A third example is a special extru- 
sion used for major structural frames in 
the fuselage. This is a channel section 
of conventional size, but about half- 
way down the web of the channel the 
engineers specified a bulb to act as a 
crack-stopper at cutouts in the extru- 

Fotigue Life 

Structures engineers under Paul Val- 
lat had two basic goals: long fatigue life 
of the structure and a fail-safe design. 
To achieve these they decided to elimi- 
nate every possible structural discon- 
tinuity. This has been carried down to 
the finest detail: adjacent, non-fastened 
parts in flexing areas have been carefully 
separated so that there is no chance for 
them to mb together in flight. 

The wing box is a continuous and 
integral layout with no cutouts anv- 
wherc. Landing gear, flap and aileron 
loads arc taken into the box through 
forged heavy ribs. Landing gear re- 
tracts into the fuselage so that there is 
no cutout necessary in the wing. Box 
has three vertical webs: if a crack should 
spread suddenlv across a section of skin 
between two of these webs there would 
still be a closed box to take torsion loads 
and the other skin and webs to take 
bending and drag loads. 

Wing box is made in babes, joined 
on the airplane centerline by pin joints 
between both upper and both lower 
skins. Each joint is further braced by a 
vertical tube between upper and lower 
joints, plus a pair of diagonal tubular 
members that tie the joints laterally to 
the face of the inboard heavy rib. 

Hie circular-section fuselage starts by 
being an optimum shape for pressuriza- 
tion. Its construction is quite conven- 
tional. with thin skin and stringers plus 
the usual structural bulkheads. Floor 
beams tie across a chord of the circular 
section, and the chair rails and floor 
stringers are set into the cross-beams. 

Just forward of the engine section and 
from there aft. the simple rings of the 
fuselage are replaced by built-up struc- 
tural bulkheads, with truss-formed sec- 
tions to take the loads imposed by the 
powerplants, 

Windows and emergence exits have 
large corner radii: the window shape is 
unusual, and was dictated largely by 
considerations of avoiding stress-raisers 
in the design. Window centerlines are 
located on the fuselage frames; the win- 
dow frame itself carriers the fuselage 
frame load through the discontinuity. 
In addition, stringers connect the maxi- 



Simmonds now offers the newest addition to its 
famous PACITRON Fuel Gage family ... a 
small lightweight transistorized fuel gage for 
military and transport aircraft. It is highly de- 
pendable and accurate. The replacement of vac- 
uum tubes by transistors permits Simmonds to 
incorporate amplifier-bridge and indicator into 
a single smaller unit, saving space and weight. 

Simmonds packages three types of PACITRON 
Fuel Gage systems, custom-built for every re- 
quirement: the new 2 -unit transistorized gage, 
the well-known 2-unit vacuum tube gage, and 
the lightweight 3-unit system. Along with de- 
pendable fuel measurement, ALL PACITRON 
systems provide important fuel management 
functions such as Center of Gravity Control, 
Level Switching, Totalization, Telemetering and 
Load Limit Control. All systems meet MIL specs. 

11 the above sys- 


Simmonds AEROCESSORIES, INC. 



New Bendix DC-PAK is like magic 


TREMENDOUS POWER OUTPUT IN A TINY STATIC PACKAGE 

With its new line of DC-Paks*, Bendix now offers the latest in 
static power supplies for the aircraft and missile industries. Light- 
weight and compact, the DC-Pak provides reliable power packaged 
in the most practical manner for those industries where weight 
and space are at a premium. 

The DC-Pak is built to give thousands of hours of efficient, 
trouble-free operation. Made with only four major parts (and no 
moving parts), it requires an absolute minimum of maintenance. 
For example, even a dead short across the output for a full hour 
will not harm the DC-Pak. Also input surge protection can be 
provided. 

Units can be supplied with either single or multiple output, 
depending upon the needs of the customer. For full details on 
these transistorized units— and how they can be tailored to your 
exact voltage and amperage requirements — write bendix aviation 

CORPORATION, EATONTOWN, NEW JERSEY. 


Specifications of Typical DC-Pak Units 

24.5 lo 30.5 VDC 24.5 to 30.5 VDC 
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gives sure, quiet jet engine starts 


■ When the first Douglas DC 8 rolled out of the hangar Pre-Flite's 
Air Torq starter rolled with it, ■ After rigorous testing and careful screening 
of manpower, facilities and experience, Douglas ordered self-propelled 
Air Torq starters, with delivery of initial units timed to support 
the first DC 8 flights. ■ In open competition, Douglas selected 


the Air Torq jet engine starter because of its safe, sure 



mum-width portions of the window 
frame to each adjacent fuselage frame. 
An inner skin with lightening holes is 
riveted to the inside of the fuselage 
stringers around the window panels for 
further strength of the area. Double 
plates arc spotwcldcd to the inside of 
the fuselage skin at the window frames 
as a further precaution. 

Supplementing the design calcula- 
tions is an extensive test program be- 
ginning with structural-material coupons 
and going on through subassembly 
and components to the complete air- 
plane. Working with Sud engineers on 
the test program is the staff of the 
nearbv French government test center, 
Etablissement Aeronautique de Tou- 
louse (EAT). Water-tank tests of the 
Caravcllc fuselage will be done by EAT. 
and much of the special testing on 
brakes, landing gear, and fatigue life has 
been done there also. 

Flight Test 

Caravelle F-BH1-1I, the second pro- 
totype, made its 549th test flight on 
April 1 to check the installation of a 
new Rolls-Royce Avon engine done the 
previous night. Program called for a 
climb to 55,000 ft. on both engines, 
then a shutdown of the port engine, re- 
lighting, and single-engine operation on 
the port engine to run it through the 
conceivable flight range. 

Takeoff gross weight was 77,500 lb., 
well below normal gross. Ground cheeks 
and engine starts completed, we taxied 
out to the main runwav at Sud's St. 
Martin flight test center. 

Taxiing seems smoother than any 
other airplane, due to the springing in 
the Hispano-Smza landing gear. I'axi 
strip was blacktop with the usual rough- 
ness and waves, yet there was none of 
the pitching or bumping usually felt 
during the ground run of most air- 
planes. 

There was a brief moment of high 
noise level as Sud test pilot Pierre Na- 
dot opened the throttles to full thrust 
and then released the brakes for take- 
off. Within five seconds the noise level 
inside the cabin dropped appreciably 
and continued to decrease. 

Takeoff acceleration is rapid and ini- 
tial climbout is like a fighter. Xadot 
trimmed the Caravelle for a steady rate 
of climb through thick ram clouds and 
moderate turbulence and we bored si- 
lently upwards in the gray atmosphere. 

We broke out at about 15,000 ft. 
and continued to climb. One of the 
flight test engineers set the tape re- 
corder going, playing subdued piano 
music. The music completely masked 
all the engine noise. 

With the music off. we explored the 
airplane to get some qualitative impres- 
sions of the noise level. In the cockpit, 
the noise is almost entirely aerodynamic; 
standing behind the pilot and about six 



LANDING gear well detail is shown above. Detail of the wing panel joint is in photo below. 
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CANADA’S SWIFT, FAR-RANGING ANSWER TO ANY SECURITY THREAT 


Every advance in aircraft engineering is 
exemplified in the Avro Arrow, capable 
of traveling at well over twice the speed of 
sound to intercept and destroy enemy air- 
craft at extremely high altitudes. RCA has 
been assigned full responsibility for the de- 
velopment of a complete electronic system 
for fire control, navigation and communi- 
cation, and an integrated automatic flight 


control system. While an enemy plane is still 
beyond the range of human eye, this radar 
system will detect it, and provide the in- 
tercepting pilot with a continuous flow 
of information, electronically computed in 
terms of position, range and rate of closing. 
Associated with RCA in the project are 
the Minneapolis-Honeywell Regulator Com- 
pany and several Canadian firms. 




RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, N. i. 


feet away, 1 could hear his normal con- 
versation with the copilot, although 
both men were facing forward. 

Inside the cabin, the observer's im- 
pression is that here is the world's first 
quiet airplane. There is a noise level, 
but it is low and in an unobjectionable 
frequency range. Furthermore, it is 
unaccompanied by vibration except for 
a small portion of the cabin right over 
the wing box, where high-frequency 
aerodynamic noise from the wing is 
transmitted into the fuselage structure. 

Noise increases toward the rear of the 
fuselage: but in any seat you can use 
normal conversational levels and be 
understood by your seat companion and 
probably overheard by the passengers 
across the aisle. 

Noise level is highest in the toilets 
at the aft end of Hie fuselage and in 
the compartment behind them not nor- 
mally used by passengers. 



an expression 
off interest! 


General Electric’s Jet Engine Dept., 
Cincinnati, Ohio, is now interviewing Engineers with 
3 or more years experience in the following fields: 


Single-Engine Check 

We reached 55,000 ft. and Nadot 
trimmed the Caravellc straight and 
level at 255 kt. IAS. With the outside 
air temperature at — 54C. the corre- 
sponding flight Mach number was 0.68. 

Nadot cut the port engine; in the 
cockpit the first indication was the 
change in engine rpm. on one instru- 
ment. In the cabin there was some 
reduction in the low noise level. With 
the port engine windmilling at 1,800 
rpm., the indicated airspeed was 212 kt., 
and the Mach number was about 0.6. 

Relighting and single-engine opera- 
tion was normal, but Nadot wasn’t sat- 
isfied with the engine controls. They 
had not been well-matched somewhere 
along the line, with the result that com- 
parable throttle positions produced a 
wide variation in rpm. and thrust. This 
is not serious but is definitely an incon- 

We headed back to St. Martin and 
started a normal procedure letdown. 
About halfway down, Nadot opened the 
air brakes; the deceleration was imme- 
diately obvious, but not uncomfort- 
able. There was rumbling noise from 
the turbulence behind the perforated 
brakes. The fuselage angle was less than 
during the normal final approach of a 
Convair 440 Metropolitan. 

We touched down and rolled for 
about 4,500 ft. on the wet runway with 
normal use of brakes and no brake 
chute. Taxiing back to the apron, and 
normal engine shutdown completed the 
flight. 

First four Caravclles built were pro- 
totypes, either for flight or ground tests: 
• Caravellc F-BHHH, the first proto- 
type, made its first flight May 25, 1955. 
and completed its official test program 
for the company and the French gov- 
ernment by April 50, 1956. During 
these tests, it flew 41 1 hr. In June that 
year it was turned over to Air France 


Mechanical Design Aero-thermo Design-Analysis 

Control Systems Design Control Component Design 

Accessories Design Test and Evaluation 

Please check your field of interest above, fill out the coupon 
below, and mail entire ad to: 

J. A. McGovern 

Jet Engine Dept. AW-512 

General Electric Co., Cincinnati 15, Ohio 


This is not an application for employment; it is merely 
your expression of interest. Upon receipt of this coupon, we 
will forward a brief form to return to us describing your interests 
and experience. You may then be asked to visit Cincinnati, 
at our expense, to discuss with us, in as great a detail 
as you wish, your future with the Jet Engine Dept, of GE. 


□ 



• Freedom to follow your own ideas. 

• Pleasant working conditions and complete work 
facilities. 

• Attractive salaiy plus 39 added aids for better living, 
including Medical Plan and Stock Bonus Plan. 

• Opportunity to continue your education at either of 
two fine Universities under our 100% tuition re- 
fund plan. 

• Sympathetic supervision that recognizes ability and 


sit. 


e goveri 


Gentlemen: 

1 am interested in the possibility of an association with 
the Jet Engine Dept, of General Electric < 


Name 

Address 

City Zone State PI 

Degrees College Date. 


Be sure to Check Y our Field of Interest Above. aw-5 i 2 


GENERALI 

JET ENGINE DEPARTMENT " 


ELECTRIC 

CINCINNATI 15, OHIO 
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NEW METHOD OF AMPLIFYING ELECTRONIC SIGNALS 



The Spacistor— announced in 1957 by Raytheon scientists— 
is a brand new concept in electronics. It combines the amplify- 
ing power of the vacuum tube with the small size, ruggedness 
and low power requirements of the transistor. 

Now in the laboratory stage, this remarkable device gives 
promise of still smaller, lighter, tougher and more powerful 
commercial and military electronic equipment— from portable 
radios to missiles. 


First vacuum tubes, then transistors, 
Raytheon has pioneered in all three. 
This new device typifies creative engi- 
neering at Raytheon— the constant ex- 
ploration of the frontiers of electronics. 



RAYTHEON MANUFACTURE 


COMPANY, War 


with a total of -til hr. on the plane. 
The French airline kept the plane in 
operational use until November, using 
it for cargo runs to North Africa, aver- 
aging 109 flight hours per month and 
putting on a total of 621 hr. for an 
over-all airplane time of 1,052 hr. In 
one day during the tests, the plane 
made round trip flights from Paris to 
Casablanca and Paris to Algiers, plus a 
local flight around Casablanca, for a 
total of 12-hr. and 13-min. utilization 
during the 24-hr. period. It also flew 
Paris-Casablanca-Paris on a 2,030 naut. 
mi. nonstop trip in six hr., seven min. 
for an average airspeed of 332 kt. 

• Caravelle F-BHHI, the second proto- 
type, made its first flight on May 6, 
1956. Since then it has logged more 
than 350 test flights and more than 600 
hr. time. 

• Caravelle third prototype will never 
fly. but will instead be "flown" in 
fatigue tests in a water tank. Scheduled 
to begin at the end of this month in 
the water tank at EAT, the Caravelle 
tests will put an equivalent of 30,000 
flying hr. on the plane. Loads will be 
applied by wing-leading-edge jacks for 
combined torsion and bending, while 
the fuselage is being cycled through its 
■pressurization and de pressurization pe- 
riods. Kin torsion loads will also be fed 
into the tests. Cycling will be done dur- 
ing the 16-hr. off-shift periods, and 
during the eight-hr. working day, teams 
of inspectors and skin divers will check 
the fuselage. During each simulated 
two-hr. flight, the wing will get one 20 
fps. gust, one 1 5 fps. gust and a dozen 
10 fps. gusts. 

• Caravelle fourth prototype is a static 
test airframe, scheduled to start its 
testing in June. 

First production Caravelle for Air 
France has been rolled out and will be 
followed shortly by the second produc- 
tion, scheduled t<i be the first for SAS. 
Assignment of aircraft will alternate in 
the first 12 production Caravelles. 

Dassault Mirage IIIA 
Designed for Mach 1.8 

Paris-First Dassault Mirage IIIA, 
military version of Mirage III. has been 
assembled as interceptor aircraft in 
Mach l.S range. 

Pre-series Mirage IIIA is equipped 
with Snccma Atar 9 turbojet engine 
producing 13,200 lb. thrust, plus a 
SF.PR rocket engine of 3,300 lb. thrust. 
French air force has ordered 100, prob- 
ably will order an additional 200. 

Snccma also has fitted Atar 9 turbo- 
jet into Dassault Super-Mystere for fly- 
ing testbed purposes. Aircraft normally 
is powered by Atar 101G engine of 
9,680 lb. thrust. First French air force 
squadrons are expected to begin opera- 
tions this summer. FAF has ordered 
260 Mysteres. 


proposed new js sue 

500,000 SHARES 

MISSILES-JETS 
& AUTOMATION 
FUND, INC. 

CAPITAL STOCK 

(par value *1) 

offering price $10 per share 

(in single transactions involving less than * 10 , 000 ) 

objectives] 

The Fund’s investments will be concen- 
trated principally in the common stocks 
of companies engaged in missiles-jets 
and automation. The Fund will empha- 
size possible long-term growth in its 
selection of securities in these fields. 

These shares will be offered to the pub- 
lic commencing on or about June 17, 
1958 through a group of underwriters 
headed by the undersigned. 



the solicitation of an offer to buy nor shall 
there be any sale of Ihcsc securilies in any 
State in which such offer, solicitalion or 
sale would be unlawful prior lo registration 
or qualification under the securities laws of 
any such Slate. 

p re I i m i nary prospectus on request 
A copy of the Preliminary Prospectus may be 
obtained from your local broker or dealer or 
by writing the undersigned. 

IRA HAUPT A CO. 

Ill BROADWAY, NEW YORK S 
IT- Orth 4-6000 
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. . . must be accurate . . . must be reliable 


These Qualities are the Standard for 
Engineering and Production at Daystrom 
Instrument. 


Our engineers and production specialists working together as a hard-hitting 
team have established an outstanding performance record in the manufacture 
of Radar Antenna Pedestals and related intelligence equipment. We have the 
necessary machine tools and other facilities to get the job done on a prototype 
or volume production basis. 


We can meet your immediate requirements or help you plan for your long- 
range needs. 


Contact us now for complete information about 


our qualifications in the Radar Intelligence field. 



DAYSTROM INSTRUMENT 

Division of Daystrom Inc. 

ARCHBALD, PENNSYLVANIA 
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X-Ray Movies Record Equipment Failures 


By Philip J. Klass 

Cinc-radiographv. new technique 
which employs combination of X-ravs 
and motion pictures, makes it possible 
to probe inner workings of avionic, 
hydraulic, pneumatic or mechanical de- 
vices and equipments while in opera- 
tion to ferret out basic causes of mal- 
function and unreliability. 

Device or equipment is exposed to 
X-rays while in operation, under vibra- 
tion or shock if desired, and the X-ray 
fluorescent screen is photographed by 
motion picture camera operating up to 
several hundred frames per second. Re- 
sultant movie can then be projected at 
normal speeds over and over again while 
engineers analyze what is taking place 
inside the device or equipment walls or 
casing. 

Detective Work 

Here are two examples of cine-radiog- 
raphy detective work in finding previ- 
ously hidden and incxplainable causes 
of malfunction: 

• Encapsulated servo amplifier, employ- 
ing two relays in output stage, per- 
formed erratically when subjected to 
random acoustical noise. Individual 
components, including relays, were 
tested individually under same noise 
environment and performed satisfac- 


torily. When complete amplifier was 
examined by cine-radiography under 
noise environment, it was quickly ap- 
parent that there was mechanical cou- 
pling for the noise between two relays 
as result of compliance of the encap- 
sulating material which separated them. 
• Hydraulic servo valve for missile 
showed erratic operation when sub- 
jected to full pressure. Engineers knew 
that there were microscopic size parti- 
cles in the hvdrnuhc fluid, but when 
valve was disassembled following a mal- 
function there was no evidence of 
build-up of contaminating material. 
Cine-radiography revealed that a con- 
taminate build-up actually was taking 
place, which caused change in flow pat- 
tern that washed away the build-up. 
This action, repeating at a high cyclic 
rate, proved to be cause of malfunction. 
With this knowledge, engineers modi- 
fied flow pattern to prevent contaminate 
build-up. 

Rototcst Laboratories, Lynwood. 
Calif., is pioneering the cinc-radiog- 
raphy technique. So far as is known, 
Rototcst is only company in the coun- 
try currently equipped for cine-radiog- 
raphy, according to Joseph Davidson, 
president. However, several manufac- 
turers are considering installation of 
cine-radiography facilities, Davidson in- 
dicates. 


Use of X-rays for static examination 
or photographs of such devices as vac- 
uum tubes is not new, having been used 
bv tube and some missile manufacturers 
for several years. 

How It Operates 

Device to be analyzed by cine-radiog- 
raphy is placed between X-ray machine 
and fluorescent screen so that a sharp 
focus is obtained. Motion picture cam- 
era is set up on opposite side of screen, 
its shutter precisely synchronized with 
X-rav machine pulses to obtain maxi- 
mum screen brightness for each frame. 

Size of objects which can be handled 
depends upon power of X-ray machine, 
thickness of material which must be 
penetrated and the desired movie frame 

A 1,000,000-v X-ray machine, for 
example, can accommodate a speci- 
men two square feet in area, with frame 
speed of 120 per second. Smaller com- 
ponents can be photographed at higher 
frame speeds, using lower X-ray volt- 
ages, according to Rototcst's Dr. Irving 

At present Rototcst can work up to 
frame speeds of 500 per second, but is 
developing new techniques and hopes 
to acquire equipment which will enable 
it to operate up to speeds of 5.000 
frames per second, for analysis of ex- 
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homely high speed motion (300,000 
rpm.) and vibration. 

Value of cine-radiography, particu- 
larly for extremely small devices or ele- 
ments under analysis, can be greatly en- 
hanced by interposing closed-circuit 
television between the X-ray fluorescent 
screen and the movie camera, according 
to A. ), Romano. Rototcst general man- 
ager. With closed-circuit TV, any por- 
tion of the image on the fluorescent 
screen can be blown up in size when 
displayed on IV monitor screen. 
Preliminary Studies 

Closed-circuit TV also can be used 
(or preliminary studies of devices under 
X-ray analysis in order to determine 
which elements should be photographed 
and under what environmental condi- 

Saving in movie film should pay 
for cost of closed circuit TV equipment 
hi short time, Romano believes. 

Closed-circuit TV also is important 
addition when working with high volt- 


age machines where radiation presents 
hazard to human operators working too 
close to fluorescent screen. Use of re- 
mote IV monitor for viewing speeds 
up process of adjusting sample position 
tc obtain desired view and sharp focus. 
Special Techniques 

Rototcst lias devised number of spe- 
cial techniques for further enhancing 
the usefulness of cine-radiography, when 
required, including: 

• Stereo (3-13) cine-radiography, where 
depth perception can aid analysis, is 
achieved by making two movie films. 
One is made with X-ray machine illumi- 
nating specimen from one position, 
then illumination is shifted slightly and 
a second film is run as test is repeated. 

• Stroboscopic cinc-radiographv, using 
conventional stroboscope, permits syn- 
clironizatioii of camera shutter speed 
and X-ray pulses to produce "stopping" 
of high-speed motion of elements of 
device under observation. Technique 
can be employed, for example, in study 


of high-speed rotary components like 

In addition to trouble-shooting faulty 
designs, cine-radiography also can pay 
off in factory for quality control and in- 
spection of outgoing production, ac- 
cording to Davidson. 

It also should be a time-saver for en- 
gineers during initial design phases, par- 
ticularly for mechanical, hydraulic and 
pneumatic devices where previously en- 
gineers could only speculate on internal 
operation based on external device per- 

Financial Support 

Rototcst Laboratories hopes to ob- 
tain financial support from one or more 
military services to expand its present 
cine-radiographv techniques for industry 
use. This will include developing tech- 
niques for handling larger, more dense 
equipments and devices, as well as ex- 
ploring new applications for the tech- 
nique. Companv’s address is 2S03 Los 
Mores Blvd., Lynwood, Calif. 
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transistorized 'peeping drones’ 
see better... fly farther 


radar . . . and other Texas Instruments 
“electronic eyes” can peg the shape, location, motion, heat, and 
magnetic character of “targets of opportunity” . . . relaying this 
vital data for action in those brief moments that the opportu- 
nity exists! In manned or unmanned reconnaissance aircraft, 
TI’s light, tough and compact electronics save fuel, space and 
weight while trimming maintenance and logistic problems. 

Discussion of this advanced reconnaissance capability can 
be arranged on short notice. Authorized industrial or military 
personnel write or wire: Service Engineering Department... 


apparatus division 

systems management — reconnaissance, airv 
equipments — radar, infrared, sonar, magn 


Tex as slip Instruments 


arch/design/development/manufacture 


INCORPORATED 





Some weldments are heavy pieces of beefed-up hardware to 
help put an ordnance-type missile into the air and on target . . . 

Other weldments are created from thin alloy sheets to keep 
an aircraft-type missile within its weight limitation without 
sacrificing strength . . . 

The Jet Division produces both types . . . the shapes rolled 
from plate and the shapes stamped out of sheet. They can be 
made from either alloy or stainless steel, as well as titanium, 
zirconium, and other missile-age metals. 

Welding techniques include inert atmosphere, shielded arc, 
and conventional methods. Stress-relieving and heat-treatment 
furnaces give Jet Division weldments the ultimate in strength. 

On your missile project, our design and production ability 
augment your own manufacturing and design facilities. A 
sales engineer is available to discuss your requirements at 
your early convenience. 


Cleveland 17, Ohio 


THompson Products, Inc. 
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High-Level Radiation 



NEST 


The higher you are, the further you can 
see. The same applies to radar. The 
modern crow's nest for radar is the 
Grumman WF-2 Tracer. With electronic 
eyes set in an aerodynamic saucer, the 
Tracer can track distant aircraft and high 
speed weapons and give early warning 
to its task force. 

The WF-2 Tracer is another example of 
Grumman helping to make the United 
States Navy the most effective police force 
in cases of international delinquency, plus 
a deterrent to all-out aggression. 



GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
Bethpage a long Island • New York 


Probed by Scientists 

Washington- U.S. scientists are mov- 
ing rapidly to learn more about the na- 
ture and source of high intensity radia- 
tion discovered at altitudes above 600 
mi. from data telemetered back by 
Explorer I and III satellites (AW Mav 
i. p. 59.) 

• Apparatus capable of determining 
whether radiation comes from protons 
or from X-ray radiation resulting from 
electron bombardment of satellite shell 
has already been constructed and prob- 
ably will be flown in an early satellite. 

• Launching of satellite into high-lati- 
tude (near-polar) orbit may Ire at- 
tempted from USAF Missile Test Cen- 
ter, Cape Canaveral. Fla., before the 
end of the year to determine whether 
intense radiation is found at lower alti- 
tudes near the poles, as the theory now 
suggests. 

Intensity of radiation encountered in 
two U.S. satellites, which would give 
a satellite passenger a maximum safe 
weekly dosage in only two hours, prob- 
ably can be reduced by 90% with ap- 
proximately one millimeter of lead 
shielding, according to Dr. James Van 
Allen, International Geophysical Year 
panel member who reported the new 
findings to the National Academy of 
Sciences. 

Present theory on the intense radia- 
tion is that it stems from a layer of ion- 
ized gas, probably hydrogen, which is 
periodically emitted from the sun dur- 
ing periods of solar flare-up. Electrons 
and protons in the gas plasma appear to 
have extremely high energy levels in 
vicinity of the earth— around 100.000 
electron volts, according to Dr. Van 
Allen. 

Earth's magnetic field is believed to 
act as a shield which prevents most clcc- 
trons and protons from penetrating 
lower altitudes. Electrons are believed 
to spiral back and forth along the 
earth's lines of magnetic force above 
600 mi. altitude, coming down to 
lower altitudes only near the poles 
where magnetic lines converge. Radia- 
tion is believed responsible for the 

high latitudes. 

If the high intensity radiation is 
found at lower altitudes near the poles, 
it would support this theory. Present 
U.S. satellite orbits are limited to 
about 34 deg. on either side of the 
equator. 

Some of the electrons and protons 
gradually seep down below the 600 mi. 
altitude at lower latitudes, scientists 
believe, but these quickly dissipate 
their energy in the more dense atmos- 
phere, hence are not detected at lower 
altitudes. 
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GIANNINI FREE GYRO 


precision 
helmsman 
in the 


GIANNINI'S MODEL 3416 FREE GYROS MAN THE HELM 
IN THE NAVY'S TALOS. Mid-course guidance of 
the TALOS missile is achieved by riding 
a radar beam to the vicinity of the target. 
Immediately after launching, aerody- 
namic considerations require the missile 
to fly a straight and narrow path, main- 
taining constant attitude. Giannini Two- 
Axis Free Gyros have been piped aboard 
the TALOS to hold it "steady as she goes !" 


Remotely Energized Electrical 

Cage-Uncage System 

Low Drill during High Vibration 

Unrestricted 360 1 Travel 

of Both Gimbals 

Two Precision Potentiometer 

Pickoffs 



Giannini measures & controls: 

6 8. u . h P AP T 

Ti Ps Qc M T„ P, TAS 



G. M. GIANNINI & CO., INC., 918 EAST GREEN STREET, PASADENA, CALIF. 


Expansions. Changes 
In Avionics Industry 

Westinghousc Electric Corp. lias es- 
tablished a microwave research and de- 
velopment center in Ithaca, N. Y. Fa- 
cility. part of company’s electronic tube 
division, will be headed by Ernest C. 
Okrcss. 

Other recently announced changes, 
expansions, new facilities in the avionics 
field include:- 

• Svlvania Electric Products, Inc., has 
officially opened 85,000 sq. ft. Amherst 
Engineering Laboratory, near Buffalo, 



velopment and production of counter- 
measures, radar, navigation, communi- 
cations and other avionic systems. New 
fatality employs about 500 persons, half 
of them engineers and scientists. 

• Gulton Industries, Inc., has formed 
Digital Dciiccs Department which will 
apply semiconductor techniques to data 
acquisition and reduction in analog and 
digital systems. Department is assigned 
to CG Electronics Corp., Albuquerque, 
N. M., wholly owned Gulton subsidiary. 
Harry B. Barling heads department. 

• Hewlett-Packard Co., Palo Alto, 
Calif., has set up four new product divi- 
sions in reorganization of its research 
and development department. Elec- 
tronic counter division is headed by 
Alan S. Bagiev; Norman B. Schrock 
heads oscilloscope division; W. Bruce 
Wholcy heads microwave and signal 
generator division, and John M. Cage 
heads audio and video equipment divi- 
sion. Companv also created standards 
laboratory, industrial design and ad- 
vanced development sections. 

• Amphenol Electronics Corp., Chi- 
cago, has formed new Cable & Wire 
Division to be headed by James E. Sul- 
livan. Headquarters arc located at Am- 
phenol's Plant No. 4. 63rd and Harlem. 

• International Telephone & Telegraph 
Corp. has consolidated all its U. S. re- 
search and development activities into a 
division to be known as IT&T Labor- 
atories. Included in the consolidation 
are Federal Telecommunication Lab- 
oratories, Nutlev, N. J., Farnsworth 
Electronics Co. research and develop- 
ment facilities, Ft. Wayne, Ind., and 
similar facilities of Kellogg Switchboard 
& Supply Co., Chicago. New division 
is headed by Ilenri Busignies, president 
of FI'L for past two years. 
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MOBILE launcher for USAFs Snark is 16-whcel launcher made by Nuclear Products-Evco Division of ACF Industries, Inc. 


Missile Handling Becomes Big Business 


New York— Ground handling and 
support equipment for missiles is ex- 
panding so rapidly that some ground 
handling systems have outstripped the 
missiles they support in terms of dol- 
lar expenditure and job assignment. 

In the past, missile handling svstems 
were considered a necessary nuisance. 
Now industrv recognizes that the sys- 
tems arc a vital part of the entire mis- 
sile program. Sign of this new respect- 
ability is the fact that the American 
Ordnance Assn, has formed a missile 
handling group within the past year. 

Government officials gave Aviat ion 
Week yardsticks for the relative expen- 
ditures allocated for ground support 

they support. 

First supplemental 1958 appropria- 
tion for missile ground support equip- 
ment for all the armed services is $1.4- 
billion; for missiles, $50 million. 


REGULUS II cmisc missile (above) is mounted on Frcuhuuf Trailer Co. mobile launcher. 
Below, Frcuhauf transtainer tor Titan intercontinental ballistic missile is loaded into C-124. 


$900 Million for USAF 

Of the SI. 4 billion total. Air Force's 
total is S900 million. Here is how 
USAF plans to spend its share: 

• S 500,000,000 for facilities and con- 
struction of ground support equipment 
and IRBM/ICBM sites. 

• $190,000,000 for acceleration of 
ICBM ground support program. 

• $170,000,000 for electronic ground 
support equipment. 

• $20,000,000 for research and devel- 
opment programs for ground support 
equipment. 

• $20,000,000 for classified ground 
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Performance as promised 



All Electra Guarantees met— or exceeded in Flight Tests 


Proved Short Field Capability 

Flight Tests show the Electra landing 
descent and stopping characteristics will 
more than meet guarantees. In fact, the 
Electra is consistently making stops using 
less than 2,500 feet of runway. 


PROVED 

POWER PACKAGE 

Electra’s 4 General Motors Allison Prop-Jet 
Engines will have accumulated a combined 
total of 350,000 ground and flight test hours 
before entering airline service this fall... one 
of the most comprehensive engine-package test 
programs ever undertaken. 


Meets Passenger Comfort Demands 

''Belt-Free” Flight — On a typical 400-mile trip, 
Electra spends only about 15 minutes in climb, 
descent and taxi... 55 minutes in level, comfort- 
able flight. 

Over/Under Weather Flexibility — Electra assures 
passenger comfort by being able to take off and 
fly at any altitude from 5,000 feet to 25,000 feet 
with less than 1% variation in speed. 


- 



ASSURED LOW COST OPERATION 

Realistic Load Factors— Even on "thin traffic routes,’’ 
Electra's 88-seat capacity offers an opportunity for profit 
Assuming a 50% break-even figure, the Electra will need 
only 44 passengers, contrasted with the 60 or more 
needed on the turbojet's 120-seat capacity. 

Low Cost Power- Electra’s efficient prop-jet engines give 
more horsepower for every fuel dollar. 

Low Fuel Consumption-On a typical 300-mile flight 
Electra can fly at any altitude from 5,000 to 25,000 feet 
with operating costs varying only 2%. 


Complete After Sale Support 

Lockheed's new "Electra /Flight” advertising 
and promotion theme is now appearing in 
business magazines, soon begins in the pages 
of national and international mass media. 
Electra purchasers get complete in-service op- 
erational support — including outstanding spare 
parts service, world-wide field service, ground 
and flight training support, special introduc- 
tion teams and other valuable assistance. 


Purchased by 

Aeronaves de Mexico • American Airlines 
Ansett I ANA of Australia • Braniff Airways 
Cathay-Pacific Airways • Eastern Air Lines 
Garuda Indonesian Airways 
KLM Royal Dutch Airlines • National Airlines 
PSA- Pacific Southwest Airlines 
Western Airlines 



LOCKHEED 

ELECTRA 

The finest short -to -medium haul turbine-age 
airliner— designed to assure you maximum 
return on every operating dollar. 

LOCKHEED AIRCRAFT COMPANT, BURBANK, CALIFORNIA 





support equipment projects. 

Speed with which ground support 
equipment dollar expenditures is grow- 
ing compared with similar expendi- 
tures for missiles is underlined by these 
comparative fiscal allocations: 

• $323.8-million was allocated for the 
entire missile ground support equip- 
ment program of 1957. 

• $503. 5-million is programmed for the 
same purpose for 1958. an increase of 
SI 79.7-million in one year. 

• S8S0-million was allocated for missiles 
alone in 1957. 

• 5881-million is programmed for mis- 
siles alone in 1958, an increase of only 
Sl-million. 

More Job Assignments 

missile ground support equipment 
often exceeds those for the missile it- 
self. Irving J. Minctt told Aviation 
Week. Minctt, who has been general 
manager of Chrysler Corp.'s Defense 
Operations Division since late 1956. 
recently was appointed as group execu- 
tive in charge of Chryslcr's newly- 
formed Missile Division. He also will 
continue to direct the Defense Opera- 
tions Division. 

Cround support equipment requires 
more job assignments. Minett says, be- 
cause missile ground check-out gear 
incorporates almost as much electronic, 
pneumatic, and hvdraulic equipment 
as the missile itself. On top of the 
ground duplication of almost all air- 
borne components and systems, come 
such items exclusive to missile ground 
support as transporters, fuelers, erectors 
to place missiles on the launching plat- 
forms, launching platforms, and a vast 
array of safety gear. 

New missile division will be respons- 
ible for Chryslcr's participation in de- 
velopment. engineering and production 
of tiic Redstone and Jupiter programs 
under a S52 million contract awarded 
last January. 

Varied group of companies went into 
the business of making ground support 
equipment as the market began to ex- 

Some are well-established aircraft 
firms, such as North American Aviation 
Inc., which is making transtainers for 
the Martin Co.'s Titan intercontinental 
ballistic missile. 

Others arc long time major compo- 
nent suppliers to the aircraft industry, 
such as Goodyear Aircraft Corp., 
which is responsible for about 70% of 
the entire ground handling program 
for the TM-76A, Mace guided missile 
weapon system also being made by 

Still others are relative newcomers 
to the aviation/missile business, such 
as Food Machinery and Chemical 
Corp. whose Ordnance Division makes 
the transporter-erector for Douglas' 
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Flight Comfort 




HOT, COLD OR BOTH! At home, temperature extremes can add to 

your comfort and pleasure. But when you design and produce a sensitive component 

or complex system associated with today’s flight, heat or its 

relative absence are fighting you every step of the way. 


To meet this challenge, we at CECO support our design and production 
experience with some of the finest testing facilities available— among them, 
a new laboratory capable of running extensive fuel system tests in 
ambient temperatures as high as 1,000° F.* 

At low extremes of today’s thermometer, we are designing, developing 
and producing equipment for use in the cryogenics field. 


CHANDLER-EVANS • WEST HARTFORD T, CONNECTICUT 


SYSTEMS CONTROLS 


Thor intermediate range ballistic mis- 
sile. Company also makes a tracked 
missile handler for the Hawk ground- 

Company Survey 

Aviation Week made a survey of 16 
companies engaged in the manufacture 
of missile ground handling and support 
equipment. Here is a summary of this 
roundup (companies are listed alpha- 
betically): 

•> American Bosch Arina Corp. is build- 
ing ground electronic test equipment 
to check avionic components of the in- 
ertial guidance svstem it is making for 
Martin’s Titan IOBM. Work is being 
done at a new plant the company re- 
cently opened in the Chicago area for 
the design, development and produc- 
tion of ground support and test units. 

• American Car & foundry Co. makes 
the transporter/lifter for Bell Aircraft 
Corp. Rascal air-to-surfacc missile. 
Vehicle was designed by Bell. ACF 
also makes the launcher for Boeing’s 
Bomarc surface-to-air missile. 

• Baker Industrial Trucks Division, Otis 
Elevator Co., produced Traveloaders 
for transporting and lifting the Cor- 
poral surface-to-surface missile made by 
Firestone Tire & Rubber Co. under 
contract to Jet Propulsion Laboratories, 
California Institute of Technology. 
Lull Manufacturing Co., a predecessor 
of Baker, made a similar vehicle for 
Bell's Rascal. 

• Cambridge Corp. is making king-size 
thennos tanks to store liquid oxygen 
used to fuel Thor IRBM. Air-transpor- 
table (in Douglas C-l 53s) tanks arc 
more than 50 ft. long, S ft. high and 
have a capacity of 15,500 gal. 

• Craig Systems, Inc., makes aluminum 
shock-mounted containers for Philco’s 
Sidewinder air-to-air infrared-guided 
missiles, containers for fins and wings 
of Convair’s Terrier surface-to-air mis- 
siles and Helicop-Hut (helicopter-trans- 
portable) mobile shelters which the 
company says are presently being pro- 
grammed in operational versions for 
Air Eorcc and Army missiles being fired 
at Cape Canaveral, Fla. 

• Food Machinery and Chemical Corp. 
Ordnance Division is going into pro- 
duction of ground support equipment 
for Thor IRBM. Equipment includes 
transporter-erector vehicles, launch base 
from which missile is fired, and power- 
pack trailer containing hydraulic and 
electronic systems needed to actuate 
initial steps of the firing sequence. 

Company makes a tracked transport- 
ing and handling vehicle for Raytheon’s 
I lawk surface-to-air missile. Contract is 
to build launcher-erectors and power 
pack units for Boeing Bomarc intercep- 
tor missile at San Jose. Calif,, plant. 

• Fruehauf Trailer Co. Missile Prod- 
ucts Division is making a variety of 
ground handling and transport equip- 


ment for such missiles as Martin's 
Titan ICBM, Chance Vought's Rcgu- 
lus II surface-to-surface missile, Chrys- 
ler's Redstone surface-to-surface missile 
and Douglas' Genie air-to-air nuclear 
warhead missile. 

• General Electric Co. Missile and 
Ordnance Systems Department is build- 
ing a shipboard automatic missile selec- 
tion and launching system for Bendix 
Talos surface-to-air missile. This is the 
company’s first contract for missile han- 
dling systems. Department also is 
equipping large vans with complex elec- 
tronic checkout equipment to test nose 
cone svstems the companv is making 
for Atlas ICBM and Thor IRBM. 


• General Mills Inc., Mechanical Divi- 
sion is at present making missile 
ground support equipment under sub- 
contract to AC Spark Plug for Martin's 
TM-76A Mace missile and for Cal 
Tech’s Jet Propulsion Laboratory on 
Chrvslcr's Jupiter IRBM. 

• Goodyear Aircraft Corp. is respons- 
ible for some 70% of the entire ground 
handling program for Martin's TM- 
76A Mace ground-to-ground missile. 
This includes the Teracruzer missile 
transporter, physical ground support 
vehicles and equipment. Company also 
makes the missile handling trailer for 
Convair’s Atlas ICBM which is used 
to transport the missile and support it 
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MODERN JET AGE AIRCRAFT DEMAND 
FUTURISTIC HANGAR DESIGNING 


Todays hangars should be builr with tomorrow In mind. ERWIN-NEWMAN 
cantilever type construction provides future modification in any direction, the length 
can easily and quickly be extended, double-cantilever span can provide increased depth 
and tail gates (for vertical clearance) can be added at any location on the roof to any 
height desired. 

ERWIN -NEWMAN cantilever type construction, engineering and fabricating has 
proved to be the answer to efficient and economical hangar requirements for fixed based 
operators, corporations, airports and airlines throughout these United States. 



Hundreds of our hangars have been time tested to withstand the most exacting 
load conditions — from the heaviest snow loads of the north and east, to the hurricane 
wind forces of the coast and the earthquake shock loads of the west. 

Shown above is the hangar of the American Airmotive Corp., International Air- 
port, Miami, Fla. The hangar is 120' x 900' x 30' with 40' x 900' back supporting 
shop section with two 42' clearance tail gates. 

Consult us (no obligation of course) before you plan or build a hangar of any size. 

U. S. Patent No. 2,687,102 


Erwin 

Newman Co. 


tuid Co«*40bu>etb'i4 


P O. BOX 1 308 


PHONE JAck 


4-8 1 86 


HOUSTON, TEXAS 


while it is being erected to the vertical, 
launching position. 

• Gramm Trailer Corp. has made elec- 
tronic checkout tuns for Raytheon mis- 
siles and electronic equipment trailers 
for Chrysler missiles. 

• R. G. LeTourneaii, Inc., built about 
50 vehicles called Corporal Loaders for 
the U. S. and British Armies. Machine 
transports and erects the Jet Propul- 
sion Laboratories surface-to-surface 
missile. LeTourncau has designed 
equipment to handle commercial loads 
up to 1 50 tons which could be adapted 
to be used with ballistic missiles. 

• Loetvy-Hydropress Division, Bald- 
win-Lima-Hamilton Corp. built the 
test and launching pads for Vanguards 
at Cape Canaveral missile launching 
site. Division is now building nearby 
a Ship Motion Simulator for Navy's 
submarine-carried Polaris IRBM (AW 
Feb. 17, p. 53). 

• North American Aviation, Inc., is 
building transtainers to transport the 
first and second stages of Titan ICBM. 
(AW March 31, p. 24). Vehicles were 
designed by Martin and can be towed 
from either end. 

• Cleveland Pneumatic Tool Co. de- 
signed transtainers for the same two 
Titan stages, but the contract was 
awarded to North American. 

• Sperry Gyroscope Co., division of 
Sperry Rand Corp., made the proto- 
type transporter-erector for the Sergeant 
surface-to-surface missile. The Army 
missile is still under development by 
Cal Tech's Jet Propulsion Laboratory 
in cooperation with Sperry, which is 
the contractor for future production. 

• Traihnobile, Inc. makes special com- 
posite steel-and-aluminum containers 
for Martin’s Lacrosse surface-to-surface 
missile built for the Army. Container 
is made of a rigid frame encased in 
light gage steel. Missile itself is sup- 
ported bv a shock-mounted cradle. 

• U. S. Steel's Western Steel Division 
makes complete launching and major 
ground handling segments for Nike 
Hercules guided missile. Major compo- 
nents include launching and transport 
rails and launcher-loaders. Division also 
manufactures spare parts under subcon- 
tract to Douglas Aircraft Co. 

Large scale participation with which a 
subcontractor can participate in a 
weapon system program is illustrated bv 
the manifold responsibilities held by 
Goodyear Aircraft Corp. on Martin’s 
Mace missile. Here is what the com- 
pany is handling: 

• Guidance system which is Cood year- 
developed A trail (Automatic Terrain 
Recognition and Navigation system). 

• Nose of the Mace’s airframe. 

• 'I'csting concept for all the missile's 

• Ground support equipment. 

Atran guidance system is devel- 


In Today’s Battle For Men's Minds.. 
Our Greatest Weapon \s ~7IFuM 

Your Dollars Bring Truth and Hope Behind the Iron Curtain 


In a scant few years, the spirit 
of millions of East Europeans 
may be broken by the never- 
ending avalanche of Red lies, 
restrictions and distortions. A 
great hope remains for them 
and for the free world: the 29 
powerful truth transmitters of 
Radio Free Europe. They 
broadcast the news as it really 
happens, destroy Red distor- 


tions, renew hope that freedom 
will one day return. But free- 
dom is not free. Your dollars 
are needed to help operate 
Radio Free Europe, pay for 
its supplies, announcers, polit- 
ical analysts . . . keep its 
transmitters on the air. Send 
your truth dollars today to 
Crusade for Freedom, care of 
your local Postmaster. 


FREEDOM IS NOT FREE! 
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Problem-Solving Products from Republic 


Increase Strength/Weight Ratios, Cut Costs, 
Save Weight, Maintain Dimensional Stability 



ALLOY STEEL MEETS HIGH STRENGTH, PRECI- 
SION REQUIREMENTS IN USAF BOMBERS. Steel 
weldments produced by Rohr Aircraft Corporation, 
Chula Vista, California, are an excellent example of 
the aircraft industry's constant effort to develop better 
and more economical methods of mass-producing 
large, high-strength structural aircraft components. 

Rohr is currently using this weldment technique in 
manufacturing flap tracks for an Air Force bomber. 
The flap tracks are fabricated from AMS 6428 Alloy 
Steel, a type supplied by Republic. This fine steel 
provides a minimum tensile strength of 180,000 
psi in the heat treated condition. Uniform response 
to heat treatment assures exceptionally good deep 
hardening characteristics — plus hard, wear- resistant 
surfaces. 

98 


The exceptionally high strength-to-weight ratio of 
Republic Alloy Steel combined with the highest 
strength values permits the design of thinner, lighter 
track sections to save weight and hold down size with- 
out sacrifice of strength or safety. 

Rohr's development of specialized tooling, welding, 
and heat treating techniques permits the production 
of these alloy steel weldments to close tolerances— 
a rigid aircraft engineering requirement. Costs are 
reduced by eliminating the need for expensive equip- 
ment and excess stock removal. 

Specify Republic Alloy Steel for your parts that must 
be tough, strong, dependable. Our metallurgists are 
always available to help you in selection and proc- 
essing. The coupon is your invitation to use this 
obligation-free service. 




REPUBLIC'S 
STE E L 


6(/ufeiC T&ye, 
Stanotcuut £(ee&l atuC 


REPUBLIC STEEL CORPORATION 
DEPT.AW-5531 

1441 REPUBLIC BUILDING • CLEVELAND 1, OHIO 

Have a metallurgist call. 

□ Alloy □ Stainless Steel 

□ IronPowder □ Titanium 

□ Alloy Steel □ Stainless Steel 

□ Iron Powder □Titanium 
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oped to the point where it is able to 
follow a map to direct Mace to enemy 
targets. Formerly, Atran required an 
electronic “map” such as a tape or 
a film recording of the terrain which 
had previously been recorded from a 
radar set carried by reconnaissance air- 
craft, In operation, Atran continu- 
ously compares recorded map with 
terrain and automatically corrects for 
anv deviations from desired track (AW 
Feb. 17, p. 23). 

Goodyear engineers established this 
three-phase test program for Mace: 

• Component test, accomplished at the 
factory which is a time-consuming, 
manual operation requiring high skill. 

• System test, performed at the missile 
assembly area which is a faster, semi- 
manual operation requiring less skill. 
Test is used to isolate a faulty black 

• Missile test, performed at the launch- 
ing site is a quick, automatic operation 
requiring low skill. 

Fewer Vehicles 

Development of the Matador weapon 
system from the original TM-olA 
through the TM-61B to the TM-76A 
involved many changes. In the ground 
transport and support field, there was a 
two-phase modernization program. 

First improvement involved reducing 
number of vehicles required by the sys- 
tem from 13 to four. However, vehicles 
used were still standard trucks. 

When the TM-76A Mace came into 
being, the Air Force also wanted greater 
flexibility and better ground transport- 
ability. As a result, Goodyear estab- 
lished the specifications for the Tera- 
cruzer (AW Feb. 4, 1957, p. 96) all- 
terrain vehicle. It rides on eight very 
low pressure, barrel-like pillow tires 
which roll over almost any type of 
ground surface condition. 

Teracruzer was engineered and built 
by Four Wheel Drive Auto Co. and its 
missile-carrying translauncher semi- 
trailer is being built by Fruchauf 
Trailer Co. 

Tcracruzer’s dimensions were tail- 
ored to fit in a Lockheed C-130 or 
larger aircraft. Advantage of the vehi- 
cle is immediately apparent: with a 
gross weight of S tons, it has a payload 
of 8 tons. A standard 5 ton truck 
weighs 9-10 tons. 

Once the basic Teracruzer design 
was established, Goodyear engineers 
designed a family of support vehicles 
around the Teracruzer concept. 

Support family includes: 

• Storage pack for such items as crane 
tools and spreader bars. 

• Fuel servicing pack, including pumps, 
filters, hose, and reels. 

• Fuel tanker unit with a capacity of 
about 1,000 gal. of JP-4. 

• Translaunchcr semi-trailer which 
transports the missile and supports it 


during launching. (Former trans- 
launchcr weighed 23,000 lb., new unit 
only 1 5,000 lb.). 

Feature of the new-stvle trans- 
launcher is that the rear bogie pillow 

five minutes. Reason is to get them out 
of the way of the missile’s booster 
blast. 

Power pack on a separate vehicle 
supplies all a.c. and d.c. electrical current 
and hydraulic and pneumatic power to 
check out the missile. It also has a ven- 
tilation system to cool the missile's 
avionic gear while on the ground. 

Vehicle supplies fuel to start the 
missile’s turbojet engine. Gasoline is 
used to start the gas turbine. As soon 
as the powcrplant is operating it is 
switched to JP-4. 

An inhabitable test pack mounted 
on the same type of vehicle as the 
power pack is also included to accom- 
plish system and missile check-out. 
Feature is that roof can be raised to 
make it inhabitable while working with 
the missile, or it can be lowered two 
feet to fit into a C-130. 

Only four vehicles are required at the 
launching site. Mace weapons can be 
fired one hour after they arrive. Vehi- 
cles required to fire the missile are 
truck-tractor, translauncher, power and 
test vehicle and nose and booster 
handling vehicle. 

Handling Sequence 

Mace is readied for flight by using 
the quadrant system of operation. First 
the translaunchcr is positioned cor- 
rectly. Then the power-pack truck is 
stationed on the translauncher's left 
side and the fueling vehicle pulls up 
on the right. All power cables and hose 
running from servicing vehicles to the 
missile are supported by overhead 
booms to keep them out of the way of 
ground personnel working around the 

Simultaneously, nosc-and-booster ve- 
hicle pulls in front of the missile and 
the nose, which has six degrees of mo- 
tion, is manually mounted on Mace. 
Then truck is driven around to the rear 
and the booster is hand-winched into 
place. Truck leaves the area. 

As soon as the fueling truck has fin- 
ished its job it leaves and translaunch- 
er’s bogie tires are pulled out to the 
right side. 

Wien Mace has been checked out, 
it is elevated to launching attitude and 
power-pack vehicle moves it to a safe 
spot some 150 ft. away. Then missile's 
engine is started and it is launched. 

Among back area vehicles used for 
the Mace weapon system are: 

• Calibration van of the same, inhab- 
itable. telescoping, shoe-box type as the 

• Crane vehicle, with 8-ton capacity, 
used to unpack parts from crates and 



KEY ENGINEERING 
OPENINGS 
AT VOUGHT 


AERODYNAMICS 


Some of Vought's most vital and inter- 
esting problems arc. in general aerody- 

work involves trajectory and configuration 
analvses, autopilot studies, control system 
synthesis and^ other responsible investiga- 
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Vought Vocabulary 


• f / • . 

m ge-nu i-ty: designing a 12-ton missile 

to fit inside an atomic sub 


Chance Vought’s Reg ulus II missile is twice as long as 
a city bus. It is crammed with delicate instruments, 
armed with a nuclear warhead. Yet Vought engineers 
designed Reg ulus II to serve safely, efficiently aboard 
the Navy's newest nuclear-driven submarines. 

They shock-proofed the missile against underwater 
blasts. They conditioned it for polar ice, or equatorial 
heat. They made it — like Vought's smaller Fleet veteran, 
Reg ulus i — a dependable weapon, accurate from con- 
ventional or nuclear subs, from surface ships or highly 
maneuverable, mobile shore launchers. 

Aboard its special, globe-girdling sub, Reg ulus II will 
move invisibly any distance to its launching point. There 


it can begin a supersonic, long-range strike in minutes. 
Or it may lurk unseen for months as a patient and 
ready deterrent. 

A chilling prospect for would-be aggressors, this 
example of Vought ingenuity. 

Scientists and engineers: pioneer with Vought in new mis- 
sile, manned aircraft, and electronics programs. For details 
on select openings write to: C. A. Bcsio, Supervisor, 
Engineering Personnel, Dept. M-8. 


/OlMGJFfT' 
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The ASHTRAYS and DESK MODELS 
YOU SEE on the DESK of the VI.P. 

AIRCHROME and A1RPLASTIC 



place them on the proper vehicles. 

• Subsystem's communications van that 
provides a complete network of radio 
communications channels. 

Additional adjuncts to the weapon 
system arc roili-tankers— liquid-holding 
Tcracruzcr-type tires which can be 
towed in trams over rough terrain to 
supply the organization with all its re- 
quired fluids. Each tire holds about 
5 SO gal. Maximum speed for the mo- 
bile weapon system is 40 mph., accord- 
ing to Goodyear officials. 

Fruehauf's Products 
Company which has entrenched it- 
self deeply in the missile ground sup- 
port business is Fruehauf Trailer Co- 
Detroit, Michigan. Some of the prod- 
ucts of the company’s Missile Products 
Division include: 

• Atlas engine transtainer trailer. Ve- 
hicle's engine mounting points corre- 
spond to those on the missile itself so 
that engine can be mounted on the 
trailer in exactly the same manner as 
it is attached to Atlas. Trailer has a 
plastic cover which can be hermetically 
sealed and a dessicant introduced for 
humidity control. 

• Jupiter transporter being designed for 
Army. Carrier incorporates a special 
suspension system which combines tor- 
sion bar and hydraulic shock absorbing 
devices to prevent resonating shock 
waves. Suspension system is an adapta- 
tion of an earlier design Fruehauf 
made for Redstone missile. 

• Redstone transporter units, three in 
all: thrust unit trailer which becomes 
the missile’s assembly fixture in the 
field, warhead unit trailer and aft unit 
carrier. Feature of the Redstone system 
is wheel-mounted jacks that raise mis- 
sile covers slightly so that the body of 
the missile can be moved away. As 
soon as covers arc removed, warhead 
is assembled to the aft body, this as- 
sembly joined to the thrust unit. Mis- 
sile then is erected by a winch pulling 
it into firing position with a cable slung 
over an "A” frame, eliminating the 
need for a crane. 

• Regulus 11 transporter and launcher 
plus a storage container capable of be- 
ing mounted on a trailer for transpor- 
tation. Company also is building a 
dolly for the missile's booster. 

Other Fruehauf-designcd missile 
ground support equipment includes: 

• Thor vans, transporters, dollies and 
pallets being made for Douglas. 

• Nike-Ajax guidance system trailers. 

• Nike-Hcrculcs guidance system 
trailers. 

• Mace TM-76A translaunchcrs. 

• Genie positioning dollies. 

• Hawk radar antenna vehicle is being 
redesigned to give a softer rid,e and cen- 
ter of gravity is being lowered for 
greater stability. 

Here is a summary of other ground 
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Fantastic shapes for the space vehicles of the future 
already are on the boards. Even more radical designs 
are taking form in the minds of engineers. And their 
parts and components will just as radically differ from 
those produced today. New standards of precision and 
new methods of working new materials will be required. 

One thing at least is certain: the same design, 
development and manufacturing experience which 
made the transition from aircraft piston engines to 
jets will be needed to produce these shapes of the 
future. Since the early 1920’s, Ex-Cell-0 has been 
among the major suppliers of machines, parts and 
assemblies to the aircraft industry. In that time it 
has built a reputation for extending the frontiers 
of precision. 

Today, Ex-Cell-0 manufactures such components 


as: rotors, blades, fuel nozzles, actuators, valves and 
fuel controls. Tomorrow? Well, perhaps you yourself 
have a problem which Ex-Cell-O’s long experience in 
the production of precision controls and assemblies 
might help you solve. If so, why not contact 
Ex-Cell-0 today? 


txCfu-0 


PRECISION 


@) 


EXCELLO 


CORPORATION 




MAN AND MISSILES FLY HIGHER. FASTER AND SAFER WITH PARTS AND ASSEMBLIES BY EX-CELL-O. 




THE MISSILE MEN 


From the earliest Assyrian “artillery missile"— with 
the flint-tipped warhead and hawk feathers for a 
guidance system— the fate of nations has been in 
the hands of the missile men. 

Today, our strength in military missilery may hold 
the key to survival. 

Martin based its long-range planning on that proba- 
bility in 1946 with the development of one of this 
nation's first successfully operational guided mis- 
siles. The result is the total missile concept. 
Under this concept, far more is involved in missile 
system contracting than the design and produc- 
tion of hardware: 

The testing, packaging, delivery, maintenance, 
launching, operation, field training and contractor 
service requirements make up the total story of 
missile performance... in the air, and operated by 
the military personnel. 

The heavy demands of our country's greatly accel- 
erated missile and space development programs 
now emphasize the importance of Martin’s total 
capabilities as a major resource for the military 
and astroscientific branches of the government. 
Among those capabilities are three plant facilities 
which include the newest and most advanced 
missile development centers in the world. 

Also part of these Martin capabilities is one of 
the great U. S. resources in manpower: More than 
3,000 specialist engineers, trained and teamed 
in the total missile concept. 

This is one of the few systematically organized 
companies of genuine Missile Men in the country. 
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support and handling equipment be- 
ing made in this country: 

Cambridge Corp. recently delivered 
what the company terms world's 
largest airborne hank to supply liquid 
oxygen for the Thor IRI1M. 'The giant 
Thermos bottle, which is 50 ft. long. 
8 ft. high and weighs 52.000 lb. stores 
13,500 gal. of liquid oxygen at 
— 297.4F. Feature of the unit is that 
it is light enough to be air-transporta- 
ble in a Douglas C-153, vet strong 
enough to carry 170.000 lb. of liquid 
oxygen when full. This was accom- 
plished by making the outer shell of 
aluminum, the inner container of 
stainless steel. 

Another development to facilitate 
handling very cold liquid oxygen and 
to cut its tendency to boil off to a mini- 
mum. is a high vacuum-jacketed trans- 

Becausc the lines have a heat trans- 
fer rate as low as 5.5 - llBtu/ft./hr.. 
fueling losses arc reduced up to 50%. 
according to the manufacturer. Con- 
solidated Electrodynamics Corp. 

Vacuum jacket around transfer line 
is pumped out to a pressure of I x 
1 0 " mm. Hg or lower. Jacketed lines 
are currently available in sections up to 
40 ft. in length and in sizes of li in. 
and 3 in. 

Ifelicop-Huts, shelters and vans 
which arc small and light enough to 
be carried internally by a Fairchild 
C-119 transport or externally by a 
Vertol H-21 helicopter, are going into 
production for use at Cape Canaveral. 
Manufacturer is Craig Systems, Inc. 
Missile Handling Vehicles 

Two new types of missile handling 
vehicles being produced by Food Ma- 
chinery and Chemical Corp.’s Ord- 
nance Division arc: 

• Thor transporter-erector trailer, cur- 
rently going into production. Associ- 
ated systems include the hvdraulic and 
electronic mechanism needed to actu- 
ate the initial steps of the firing 

• Hawk missile handling vehicle, a 
self-propelled, tracked vehicle which 
picks up three 16-ft. long missiles with 
ease. Transporter hikes Hawks from a 
special transport and storage pallet, 
moves them across difficult terrain-it 
can also negotiate 30 in. of water— and 
places the missiles on the launcher. 

Vehicle is powered by a standard 
Jeep engine and can be carried by plane 
or helicopter. 

One of the most complex pieces of 
missile handling equipment vet de- 
signed is a Ship Motion Simulator now 
under construction for Navy’s Polaris 
IRBM bv Loewy-Hydropress Division. 
Baldwin-Lima-Hamilton Corp. Instal- 
lation is being made near Cape Canav- 
eral. Fla. 

Hydraulically-operated simulator can 
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AIRMOTIVE CORPORATION 


put the multi-ton missile through most 
of the motions it would be subjected 
to on board a surface ship or a subma- 

An adapter moves the missile's cen- 
ter of gravity further away from the 
ship’s (simulator's) CG to duplicate 
effects of a surface ship. When adapter 
is removed, missile and simulator's cen- 
ters of gravity are brought close together 
as would be the case were the missile 
launched from a submarine. 

Company also makes the test and 
launching stand from which Vanguard 
rockets arc being launched at Cape 
Canaveral. 

Titan Transtainers 

At least three companies have de- 
signed transtainers for one or another 
of the Martin Co.’s Titan ICBM. 

• North American Aviation is building 
two sizes of transtainers for the ICBM’s 
first and second stages under subcon- 
tract to Martin. Vehicles are approxi- 
mately 60 ft. and 36 ft. long, each. 
Transtainers are made of steel and 
aluminum, include gravel shields to pro- 
tect the missile, air-oil shock struts to 
absorb road shock and a slide fastener- 
equipped waterproof cover to protect 



the entire missile stage from weather 
and dampness. 

• Fruchauf Trailer has made a smaller 
transtaincr for a Titan engine. 

• Cleveland Pneumatic Co. designed 
transtainers for Titan’s first and second 
stages. Vehicles included special shock 
absorbing gear and hermeticallv scaled 
nylon covers for the stages. 

The humidity and pressure of air 
within the covers could thus be regu- 
lated as desired. 

While company has not received 
contracts for the transtainers, it an- 
ticipates expanding into other facets 
of missile ground handling and sup- 
port equipment. 


Synthetic Rubber Use 
Planned for Aircraft 

First commercial production of 
Viton synthetic rubber will begin in 
April, according to E. I, du Pont de 
Nemours and Co., Ine. 

A copolymer of vinvlidcnc fluoride 
and hcxafluoropropylenc, Viton con- 
tains about 65% fluorine by weight. 
I lie material is designed for use pri- 

where oil resistance at high tempera- 
tures (400 to 550F) is required. 

In pilot plant production since 1956, 
Viton is finding applications in aircraft 



GO BONANZA! 

For Business or Pleasure, 
For Anything under the Sun 
Bonanza Flies You 
to the Fun! 


AIRCRAFT ! = 

■ CHICAGO 

TUBING 5 tiNc.NN.ri 

WUMW DETROIT 

CARBON • ALLOY* STAINLESS | LOS ANGELES 

Tailored to your needs— emergency Jj 

own mill at Adrian, Mich. 
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juirements of crucial moments such 
fed the design and manufacture of 


DYNAMIC 

SUSPENSION: 


where 

BEARINGS 


MUST 


NOT 

FAIL! 


Everything hangs on the perfect operation of all critical 
parts during stationary hover. No time here for bear- 
ing failure! 

_ tollway 

Bearings for 50 years. At no time have the full resources 
of design, engineering and production been more heavily 
devoted to experimental work in aeronautical bearings 
than right now. 

Jet engines, turboprops, radial engines, helicopters, 
high-shock control pumps and other devices . . . name 
the application and key Rollway personnel are ready 
to tackle the specific bearing problems involved. 

Their experience* in high-stress, high-tem] 
high-precision bearings is at your immediate 
on receipt of a wire, letter or print at Rollway Bearing 
Company, Inc., Syracuse 4, " ” 




AERODYNAMICISTS & STRUCTURES ENGINEERS 







Comfort . . .Vertol 44 Brussels World’s Fair 
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Vertol 44's are also available as utility transports capable 
of airlifting up to 19 passengers or 2 1/2 tons of cargo. This 
version performs multiple duties in petroleum, mining, 
lumbering or construction. 


(^OtpOUitLOH. 

MORTON. PENNSYLVANIA 




BUSINESS FLYING 


Fair Shows German Aviation Comeback 



Hanover, Germany-German aviation 
industry's second postwar air show and 
(lying display, held at Langcnhagen air- 
port here, emphasized business and 

The German airplanes flown in dem- 
onstrations during the ten-dav air show 

• Dornier Do-27 single-engine, six- 
seater all-metal STOL plane, made by 
Domicr-Werke GmbH, Munich. 

• Bliimc B1.502 single-engine, four- 
seater all-metal busincs or sport plane, 
a private development by Prof. W. 
Blume, Duisburg. 

• Klemm K1.107B single-engine, three- 

sea ter business or sport plane costing 
$9,100 for the standard version and 
S9.800 for the de luxe model. The de- 
sign is a joint effort by Ludwig Bdlkow 
of Bolkow-Entwicklungcn K.G., Stutt- 
gart, and Dr. Harms Klemm of the 
Klemm-Flugzeuge GmbH, Bdblingcn. 
First production run is now being made 
at Boblingcn. ' 

• Multoplane RW.3 'two-seater sport 
plane powered by a single 65 lip. con- 
verted Porsche automobile engine. 

• Burgfalkc M-150 Schulmeister busi- 
ness and sport craft powered by a single 
65 hp. engine. Maker is the Burgfalke 
Flugzeugbau, Burglengenfeld. 

• Scheibe SF-23A-C90 Sperling single- 
engine. two-seater sport plane made by 
Scheibe Flugzeugbau GmbH. Dachau, 
near Munich. 

• Piitzcr Elstcr single-engine, two- 
seater, all-wood sport plane made by 
Piitzcr K.G., Bonn. Price is about 
S3, 500. 

• Stark Turbulent single-engine sport 
plane, all-wood airframe, made by Stark 


K.G., Minden, Westphalia. Price is 
about $3,250. 

In addition, flight demonstrations 
were made by 11 non-German aircraft 
including three helicopters: 

• Kolibrie multi-purpose ramjet made 
by N'ederlandse Helicopter Industrie, 
Rotterdam. 

• Bristol Sycamore which was running 
a shuttle service between the air show 
and the Hanover Fair. 

• Vertol Model 44. 

The Kolibrie (AW April 28, p. 
85-86) was piloted by the company’s 
chief test pilot, R. ). van der Harten, 
who demonstrated the helicopter’s ma- 
neuverability. Interest in this machine 
centers around its potential use as a 
helicopter trainer. Agricultural officials 


versatility demonstrated. 

Other non-German exhibits were the 
Fouga C.M.170R Magister of French 
design, now being made under license 
in Germany by the Flugzeug-Union- 
Siid GmbH, Munich; de Havilland 
Dove; Beech Twin-Bonanza E50; 
Cessna 310; Piper Comanche; Mooney 
Mk. 20; Helio Courier and Super Aero 
twin-engine, four-seater, all-metal plane, 
exported by Onmipol A.G., Prague, 
Czechoslovakia. 

Static exhibitions included displays 
by about 160 makers of aeronautical 
instruments and accessories. British 
Martin-Baker Mk. 3H ejection seat 
stand and Porsche display showing the 
aero engine conversion generated con- 
siderable interest. Martin-Baker staged 
a low-level ejection demonstration from 
the runway before high ranking Luft- 
waffe officers from Bonn. 

Germany's first postwar air show last 
rear formed only a very small part of 
the Hanover Fair, and was located in 
the fair buildings. But the German air- 
craft industry' has been quick to realize 
the added value of a shop window lo- 
cated immediately adjacent to the air- 
port in a setting of green fields and gaily 
colored flags, where every deplaning 
visitor to the Hanover Fair could see 
the aviation display. 

Judging by Paris and Farnborough air 
display standards, the German show at 
Hanover was on a miniature scale, but 
the amount of interest shown by foreign 
and native visitors was an indication 
that the German aviation industry is 
well into its postwar comeback. 




NEW TOOL 
FOR USAF’s 
NEW TRAINING 
CONCEPT! 


To increase 

Air Force Cadets’ proficiency 
as they move into combat jets, 

Cessna's T-37 jet trainer 
is now in operation. 

Advantages: 

unique side-by-side seating, 
slow landings 
with high speeds 
and high-altitude performance, 
easy handling. 

Cadets learn faster, 

USAF saves time, 
money. 

CESSNA AIRCRAFT CO., WICHITA, KANS. 
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Bay Aviation Services 
Plans Jetliner Hangar 

San Francisco— Bay Aviation Services 
Co., which set up a business aircraft 
service operation at San Francisco's 
former airport terminal in 1956, is 
awaiting final approval from the city 
of its financial plans covering erection 
of a $500,000 cantilever hangar 160-ft. 
>: 280-ft. 

Hangar will be callable of housing 
two four-jet transports. Bay Aviation 
officials hope to expand operations to 
include maintenance and overhaul for 
foreign carriers which do not have their 
own facilities in this country. 

Executive aircraft operations show 
an increase of 20 V, for the last half of 
1957 compared with the same period in 
the previous year, with some 3.S00 air- 
craft moving in and out of the airport 
July through December. The 1957 
period was higher despite the fact that 
more than 625 airplanes, most of them 
multi-engine, used the airport in one 
five-day period during the 1956 Re- 
publican Convention in San Francisco. 
Bay Aviation facilities include hangar 
space and tiedowns for 100 aircraft anti 
could be expanded to accommodate 
more than 200 using 1 5 acres of leased 
land. 

In addition to Cessna dealership and 
service facilities for aircraft and avionics 
equipment, the company also has con- 
tracts to fuel planes of Japan Air Lines, 
Qantas, BOAC and Slick, 


outstanding opportunities in 

AERODYNAMICS 

and 

THERMODYNAMICS 


in support of Advanced Design 


Engineering research teams at Northrop today are exploring the laws and forces of 
the Universe which will guide our interplanetary paths tomorrow. Projects concerning 
advanced design missiles, space platforms, and similar complex tasks now under way 
reach far into the future and exceed the capabilities of engineers with average experi- 
ence. Engineering specialists and senior engineers of superior abilities and dedicated 
vision are finding unmatched challenges at Northrop. A limited number of additional 
positions of highest responsibility requiring advanced degrees or demonstrated capa- 
bilities are available in the following fields: 

PROPULSION SYSTEMS PERFORMANCE 

Engineering specialists with advanced propulsion systems experience are required to set up study 
programs directing the efforts of other engineers. These men should be familiar with automatic 
computing techniques, and the problems inherent in integrating propulsion systems with overall 
vehicle objectives. 

Senior engineers with majors in propulsion or physics are required, preferably with at least five 
years of experience in the aircraft or missile field. Positions call for direction of project effort in 
research investigations and Advanced Design proposals, setting up projects, making analyses of 
propulsion problems of test data, and directing the efforts of others. 

INTERNAL AERODYNAMICS 

Senior aeronautical engineers are required in this area to perform advanced inlet system design 
and performance analyses in support of Northrop's advanced design effort. These men will be 
responsible for preliminary research investigation of data, determination of design criteria, and 
analytical methods in internal aerodynamics and propulsion performance. They will define the 
geometry and performance of advanced induction systems for air-breathing engines and develop 
the requirements for induction systems control. Experience in internal aerodynamics is essential; 
experience in testing techniques is extremely desirable. 

AEROTHERMODYNAMICS 

Challenging positions are open for performing advanced analyses in boundary layer, heat transfer, 
mass transfer, jet effects and hypersonic real gas flow fields. These men will provide technical 
direction in the field of aerothermodynamics for advanced design and development projects, 
including analytical and experimental program responsibility. They will also develop criteria for 
the evaluation of aerothermodynamic design aspects of extreme high speed flight. 



Cessna on Skis 

Cessna's new Model 175 (AW Mar. 2d, 
p. 79) lias been approved for Federal tri- 
cycle ski gear and Edo 338-2200 floats fol- 

Okl homa I M c pi I V r; 
wheel replacement type requiring no spe- 
cial fittings. 


Senior engineers and engineering specialists are needed to conduct applied research projects 
throughout the broad field of fluid dynamics. Involved are projects in the study of unsteady aero- 
dynamics. hypersonic flow field, aerothermoelasticity. separated flow fields, laminar and turbulent 
boundary layers and dynamic stability. Research is also directed toward establishment of advanced 
testing techniques and the utilization of IBM 704 high-speed computers for the solution ol technical 
problems. 

AERODYNAMICS DEVELOPMENT 


Engineering specialists and senior engineers are required to conduct analyses in stability control, 
aeroelaslicity and maneuverability to define flying qualities. Assignments include establishment 
of configuration geometry which will optimize flying qualities commensurate with design require- 


who even now are well recognized in their fields. The environment and facilities at Northrop are 
among the finest in the industry, and are conducive to the type of engineering research leading to 
rapid technical and professional growth. 

Confidential conferences will be arranged at your convenience. Please telephone, wire or write to 
Mr. A. A, Aitken, Manager, Engineering and Scientific Personnel Administration. 



NORTHROP 

A DIVISION OF NORTHROP AIRCRAFT. INC. 

1042 EAST BROADWAY • HAWTHORNE, CALIFORNIA 
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ALL-CHANNEL 
VHF COMMUNICATIONS 



WITH REVOLUTIONARY 
ALL-NEW 

TRANSISTORIZED POWER SUPPLY 


• 70-360 channel transmitter (SO kc spac- 
ing; 118-135.95 me) 

• 90-560 channel receiver (108-135.95 me) 

• Permits crystal-controlled tuning to VOR/ 





'‘narco 

NATIONAL AERONAUTICAL CORP. 

Fort Washington, Pa. 



design-procurement! 


It’s the key to a wide range 
of pre-tooled filler caps and 
components. Units adaptable 
to aircraft, missile, ordnance 
and other activity fueling 
systems. Many combinations 
direct from stock. Why 
duplicate ? Write for your 
guide today! 



Okanagan Reports Gains 
In Helicopter Operations 

Contract operations by Okanagan 
Helicopters, Ltd., in Canada during 
1957 covered more than 22,000 flying 
hr. compared with the last year's 16,000, 
bringing the organization's rotiirv wing 
experience to over 70,000 hr. 

Gross revenues in 1957 came to S2.- 
S82.000 compared to the previous 
year's SI. 942,000 and net profits were 
S’ 1 2.586 compared to 1956's 5220,222. 
Prospects for 1958 appear to be good, 
the firm reports, with all of its heli- 
copters committed. In 1958 Okanagan 
will be operating one Sikorsky S-58. 21 
Sikorsky S-55s and 50 Bells throughout 
Canada. Employes have increased to 
160 aircrew and other personnel. 

PRIVATE LINES 


CAA has assigned a block of 200 air- 
craft registrations with suffix letters 
"MD" for use bv members of Flying 
Physicians Assn. EPA members may 
obtain special registration by request- 
ing new registration from Aircraft & 
Airman Records Branch. Civil Aero- 
nautics Administration. Department of 
Commerce. Washington 25, D. C.. and 
paving the required special number fee 
of'510. Block available runs N786MD 
through N99SMD with exception of 
sonic numbers alreadv assigned. 

New Argentine designed and built 
aircraft include I.A.45 and I.A.46. 
Former is a four-five- place all-metal low- 
wing monoplane with retractable tri- 
cycle landing gear, has two 150-hp. 
Lycomings: latter is powered by a single 
1 50-lip. Lycoming. 

Sunny South Aircraft Service inaugu- 
rated 24-lir. line service at Broward 
County (Fla.) International Airport. 
Airport manager reports application has 
been made to CAA to approve 24-hr. 
control tower operations since he 
estimates some 6.000 operations an- 
nually between 11 p.m.-7 a.m. Airport 
recorded 86.577 operations last vear. 
In 1952 there were 226,000 gal. of' fuel 
sold at the field; last year there were 
1.5 million gal. dispensed. In 1952 
there were two aircraft service firms em- 
ploying 25 on the field, there are now 
six and one airline cmploving more 
than 200. 

New Beech distributor for northern 
California and northern Nevada is 
Cochran Aviation. Inc.. Oakland, re- 
placing Pacific Aircraft Sales Co. 

First Piper Comanche to fly Atlantic 
went directly from Miami to Bermuda, 
then to Santa Maria in the Azores and 


Controls Development 
at Marquardt 



Marquardt was established in early 
1944. Concurrently with the early devel- 
opment of the ramjet engine, controls 
had to be designed which would operate 
within the ramjet engine under severe 

The extreme velocity and acceleration 
of the engines created controls require- 
ments well beyond the limits of the tur- 
bojets then in development and operation. 

solved these early controls problems . . . 
creating components which produced 
reliable performance in the high Mach 
ranges; and today under Chief Engineer 
Tony Kreiner have gone on to develop a 
family of even more advanced controls 

In rotating accessories, Marquardt’s 
pioneering turbine and pump work has 
culminated in emergency power units for 
the Chance Vought F8U-1 Crusader, and 
the Lockheed F-104 Star Fighter. 

In the area of supersonic engine inlets, 
Marquardt engineers and scientists have 
been engaged in broad research and 
development programs for the past ten 
years. This aero-thermo knowledge 
coupled with our controls background 
has led to applications for variable geom- 
etry inlet control systems on North 
American’s Hound Dog electronic coun- 
termeasures missile and McDonnell’s 
twin-engine all-weather fighter. 

And in afterburner controls, exit 
nozzles, noise suppressors and nuclear 
controls, Marquardt engineers have and 
continue to achieve significant engineer- 
ing breakthroughs. 

Professional engineers will find a 

and projects at Marquardt, plus oppor- 
tunity to further their careers through 
supplemental educational programs. 

For information about the profes- 
sional engineering environment at 
Marquardt, we invite you to contact Jim 
Dale, Professional Personnel today. 




FIRST IN RAMJETS 






To Controls Engineers Facing an ENGINEER | BARRIER^ 



Marquardt Means Opportunity- Controls Engi- 
neers will find a spectrum of projects ranging from 
variable inlet geometry to nuclear engine controls at 
Marquardt Aircraft, the company where an engineer/ 
barrier* has never existed. Here in a professional engi- 
neering environment you will work with a management 
that recognizes and rewards the contributions of engi- 
neers. Look to your future by looking to Marquardt, today. 
Address your inquiries 
to Jim Dale, Professional 
Personnel, 16551 Satieoy 
Street, Van Nuys, Calif. 


marquard t 





ENGINEER OPPORTUNITIES AT RAYTHEON 



Newly formed project groups solve 
complex airborne radar problems 


Engineers like the project-type organization at Raytheon’s 
Maynard Laboratory. It gives them maximum diversification in 
their work on the most advanced radar navigational and control 
problems of the day. 

At Maynard, you’ll find projects involving many areas of aircraft 
navigation and guidance systems . . . doppler navigation, velocity 
check systems, night-fighter operations systems, flight-control 
systems, altimeters. There is also interesting new work on counter- 
measures equipment. 

Career opportunities for men at all levels now exist in the follow- 
ing areas: 


MICROWAVE COMPONENT SYSTEMS ANALYSIS & 

DESIGN ENGINEERING 

ANTENNA DESIGN TECHNICAL WRITING 

ELECTRONIC PACKAGING SPECIFICATIONS WRITING 

ADVANCED CIRCUIT DESIGN 


For complete details on engineering positions in any of Maynard’s 
project groups, please write John J. Oliver, P.O. Box 87A, 
Raytheon Maynard Laboratory, Maynard, Mass. 


RAYTHEON MANUFACTURING COMPANY 



Excellence in Electronics 



Ka-15 Sprays Field 

Small two-place coaxial rotor Kamov Ka-1 5 
Hen is being delivered in small quantities 
tor several applications. Shown is the agri- 
cultural model dispensing chemicals from 
spray booms extending from the bottom of 
the fuselage. Chemical tanks are located 
on each side of the fuselage. Another model, 
fitted with floats, operates with the Soviet 
Antarctic whaling fleet. Larger, four-place 
coaxial Kamov Ka-18 Hog (AW April 7, 
p. 45) has passed its flight tests and will 
soon go into quautitv production. 


from there to Lisbon, the Berniuda- 
Azorcs leg being 2,100 mi. Airplane was 
fitted with 146-gal. auxiliary fuel tank 
in the cabin, which, combined with its 
standard 60-gal. tankage, gate aircraft 
a still-air range of 3,700 mi. The Com- 
anche was accompanied by a light twin 
Piper Apache destined for Holland. 

Hertz began Rcnt-A-Planc service to 
56 cities and plans to develop system to 
cover 100 cities by the end of this year. 
The subsidiary of the car rental com- 
pain estimates that annual volume of 
its new operation will be S4 million 
in the first vear of operation. Using a 
Cessna 172 or similar model, customer 
could fly for as little as SIS a day plus 
1 3 cents per flight mile. On a Hertz 
Taxiplane (charter) basis, including 
services of a pilot, cost would be a 
minimum of $30 a day plus IS cents a 
mile, plus 10% excise tax. 

Delaware Aircraft Corp., Philadelphia 
International Airport, has been formed 
to handle a Piper distributorship cover- 
ing central and southern New Jersey. 
Delaware and southeastern Pennsyl- 
vania, Company will also provide a 
flight operation. 

A SI million seaplane and helicopter 
base and marina will he built by New 
York City's Department of Marine & 
Aviation over the East River at East 
23d St. for the Gulf Oil Corp. Con- 
struction of the facility, measuring 350 
ft. x 125 ft., will begin in September. 
Facility will also provide parking for 
396 cars under cover and 130 on the 
open roof. 
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Zirconium, thorium, cerium . . . strange names for little known, 
little used elements. But adil them lo magnesium, and a new family 
of metals appears. Preserving the high strength-weight ratio 
of the featherweight metal, they add high-temperature properties 
that have proved a necessity in high performance aircraft 
and missiles. A specialist in light metals easting, Rollc knows 
these alloys as you know the hack of your own hand. 


how to save weight 
at high temperatures 


an introduction to the magnesium-rare earth-thorium alloys 



Onc-fourth the weight of steel . . . two- 
thirds the weight of aluminum . . . mag- 
nesium has carved a featherweight niche 
for itself in modern materials engineering. 

But the reputation von by the 
magnesium-aluminum zinc alloys was won 
at room temperatures. Where high tem- 
peratures obtain, the "structural" alloys 
are no longer structural, and the lesser 
known "premium" group comes into 

These alloys, providing excellent high 
temperature properties and creep resist- 
ance to 660F, are also characterized by 

• uniform strength of varying 
cross-acction 

• high fatigue strength 

• low notch sensitivity 

• freedom from microporosity 

• good stress rupture characteristics 

• good founding qualities 

Naturally, properties vary within the 


ties but is stronger than ZK51 A. The room 
temperature strength of ZH62XA is com- 
bined in a relatively new alloy, ZH42, 
with creep resistance to 480F. 

Complete freedom from microporosity, 
excellent founding properties, and low 
heat treating temperatures, characterize 
EZ33A, a magnesium-zirconium-Cerium 
alloy. Like ZH42, EZ33A resists creep to 
-180F, and possesses good tensile proper- 
ties at both normal and elevated 
temperatures. 

HZ32A, perhaps the most important 
alloy of the series, contains thorium 
rather than cerium. Equal to EZ33A in 
strength, founding properties, and heat 
treating characteristics, it resists creep 
to 660F. 

ideal for engine castings 

Though each of these "premium" alloys 

offers specific advantages, the benefits of 


Tensile Properties and Creep Resistance 
For Specified Plastic Strains. 

maintaining specified properties 
Chances are you spend hours . . . even 
days ... studying the "book” specifica- 
tions of a metal before you design it into 
a part. But the bonk you’ve been working 
willi loo often gets thrown out the window 
with the first production run. Getting the 
most out of the premium alloys and into 
the cast part is often a difficult task, but 
we feel we’re in an ideal position to do 
just that. Sand, shell, and permanent 
mold casting the light metals . . . and only 
the light metals ... is our business. 

fifty-eight page engineering manual 
A considerable amount of data on the 
design properties of the aluminum and 
magnesium alloys can be found between the 
covers of our light metals casting manual. 



group, but a rough comparison of indi- 
vidual advantages can be drawn. 
a profile of the "premium alloys ” 

ZK51A and ZE41X.4 are superior, fine 
grained alloys with high yield strength 
and ductility, excellent fatigue properties, 
low notch sensitivity, and they are pres- 
sure tight without impregnation. Alloy 
ZH62XA offers these same general proper- 


HZ32A have undoubtedly been most im- 
pressive. Its unique heat resistance prop- 
erties permit weight savings in stressed 
turbine engine parts with magnesium 
castings for the first time. A typical 
example is the part illustrated above . . . 
a jet engine compressor housing . . . sand 
cast by Rolle in HZ32A. Success of this 
alloy in such applications can be inferred 
from the two graphs— High Temperature 


We’ll gladly send you a copy on letter- 
head request. Write Rollc Manufacturing 
Company, 309 Cannon Avenue, Lansdale, 
Pa., or call ULlysses 5-1174. 

mmmmmmmmmammtmmmmrn 

~R.OLLE 
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"Research for Space" 


1958’s big AVIATION WEEK editorial theme 


June 16th marks the publication date of AVIATION WEEK'S 
"Research for Space", 1958's most ambitious and 
dramatic editorial effort. Major areas of editorial attention: 
missiles, satellites, spacecraft, space probes, Dyna-Soar, 
avionics, exotic fuels and hypersonic aircraft, are presently 
engaging the attention of the world and exciting the 
imagination of scientific and military minds everywhere. The 
soaring national defense expenditures earmarked for 
national defense effort in these fields and general aviation 
procurement, amounting to some $10 billion scheduled 
to be expended in the second half of 1958, i. e. (January-June 
1958) spotlight the timeliness of this issue. 


Last year's "Research and Development" issue generated 
over 18,000 top-quality inquiries. This year's "Research 
for Space" edition will exceed this number substantially. 
Regular A VIATION WEEK contract rates will apply. 
Positions will be accorded on the basis of the date insertion 
orders are received. Now is the time to schedule your 
advertising message in 1958's most dramatic and 
useful edition, "Research for Space". 

World-wide distribution of over 70,000* net paid subscribers 
plus several thousand extra copies for copy sales to 
scientific, military, industry and government personnel, 
provides industry advertisers with an unmatched audience 
for the sale of their services, materials and products. 

•Net Paid ABC December 1957: 67.008. 


Aviation Week 

Intiuding Space Technology 


A McGRAW-HILL PUBLICATION, 

330 WEST 42nd STREET, NEW YORK 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


SR. THERMODYNAMICIST (PhD calibre preferred ) 

There’s a 

New Order of Complexity for the 

THERMODYNAMICIST 

in developing the Nuclear Propulsion System for Aircraft 



Engineers Wanted 
MECHANICAL & 
ELECTRICAL 

Project Engineers with 
3-5 years experience with 
aircraft hydraulic servo- 
system components 




DefCon? ^requirements, to 

GENERAL® ELECTRIC 
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POSITIONS WANTED 
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AVIATION WEEK, 
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FOR SALE 

(OR LEASE) 

BY OWNERS 

DC-4B or E 
c -46ForA 
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and the Circuit 
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Address R. W. F 
Colorado Avenue 


three years' experience in general circuitry 
d transistors is required. Experience should 
s video and pulse circuits, cathode ray tube 
d/or digital computer techniques, 
vrite for more information or phone collect 
System Development Corporation, 2404 
a Monica, Calif.; phone EXbrook 3-9411. 


SYSTEM DEVELOPMENT CORPORATION 




nation . . tenacious thoroughness - these make rare 
Men with qualities like these are needed to fill | 


MECHANICAL DESIGN 



M?E. or A.E.^degree, gas turbine^xperience; 



GENERAL^) ELECTRIC 



WRIGHT 

1820-76A 




AVIATION 



LETTERS 


Airplanes for Sale 

SUS&SRS? 


Radome Maker 


tremendous task of designing, tooling, build- 
ing and testing the part was (and still is) 
entrusted to Zenith Plastics Co. 
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Lighted Aircraft 
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Cockpit Confusion 
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AVIATION 





The General Motors Matched Power Team 
of Allison Prop-Jet Engines 
and Aeroproducts Turbo -Propellers 
Brings Flight-Proved Jet -Age Power 
to Airlines of the World 
in The New Lockheed Electra 



ELEVEN AIRLINES CHOOSE ALLISON PROP-JET POWER. The flexibility of Allison Prop-Jet power 
enables the Lockheed Electra to solve major problems facing the airline transportation industry— bring- 
ing jet-age speeds and comfort to medium- and short-range flights economically. These flights make up 
more than 90% of all air travel. The Electra, with its four Allison Prop-Jet engines and Aeroproducts 
Turbo-propellers developing a total of 15,000 horsepower, can operate from existing airports quietly and 
efficiently under present air traffic control patterns. Electra purchases totaling $300,000,000 have been 
placed by 1 1 world airlines— a demonstration of their confidence in the ability of this luxurious airliner to 
fulfill its mission for air travelers everywhere. 



ALLISON DIVISION OF GENERAL MOTORS, Indianapolis, Indiana 


WJsfLuSON PPOP-UET POWEP 





